N

ALY Yty L4

e

YN

AR - *

INSTALLATION RESTORATION PROGRAM
PHASE |: RECORDS SEARCH
WHITEMAN AFB, MISSOURI

Prepared For

UNITED STATES AIR FORCE
STRATEGIC AIR COMMAND
Deputy Chief of Staff
Engineering and Services
Offutt AFB, Nebraska 68113

~ o

March 1984

Prepared By

ENGINEERING-SCIENCE
57 Executive Park South, Suite 590
Atlanta, Georgia 30329

« a3

Pll Redacted

84 06 21 167

T N R e T -.,r -_rh-_.-‘w

[N W S =S S/

T L I




AD-A142 375 . .
ONCLAS A '“Zi/.

SECURITY CLASSIFICATION OF THIS PAGE

REPORT DOCUMENTATION PAGE

1a REPORT SECURITY CLASSIFICATION 1b. RESTRICTIVE MARKINGS
UNCLAS

2s. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION/AVAILABILITY OF REPORT

Approved for public release;
2b. DECLASSIFICATION/DOWNGRADING SCHEDULE distribution unlimited
4. PEAFOAMING ORGANIZATION REPORT NUMBER(S) |5 MONITORING ORGANIZATION REPORT NUMBER(S}
6a. NAME OF PERFORMING ORGANIZATION b. OFFICE SYMBOL .|7a. NAME OF MONITORING ORGANIZATION

(1f applicable)

HQ Strategic Air Command

Engin Services
6c. ADDRESS (City. State and ZIP Code) 7b. ADDRESS (City, State and ZIP Code)
gé'izeggglve Park South HQ SAC/DEPV
Atianta, GA 30329 Offutt AFB NE 68113
8a. NAME OF FUNDING/SPONSORING 8b. OFFICE SYMBOL |9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (I applicabie)
HQ SAC/DEP Contract #FO 8637-83-R0102
8¢c. ADDRESS (City, State and ZIP Code) 10. SOURCE OF FUNDING NOS.
PROGRAM PROJECT TASK WORK UNIT
Offutt AFB NE 68113 ELEMENT NO. NO. NO. NO
11._TITLE dnclude .secunly Clasnllcanom 11894rF N
stal%a i1on. Restora n_Program
Egas %hl%eman X@g MS 9
12. PERSONAL AUTHORI(S)
,M, Snider

13s. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Yr. Mo., Day) 15. PAGE COUNT !
Final rrom831205 710840326 84 03 26 97

16. SUPPLEMENTARY NOTATION

~

17. COSATI!I CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SuUB. GR Installation Restoration Program
Hazardous Wastes

Environmental Quality

19. ABSTRACT /Continue on reverse if necessarv and identi/y by block number;

~The identification of hazardous waste disposal sites at military installa- 1
tions was directed by Defense Environmental Quality Program Policy Memoran-
dums. Phase I constitutes a records search to determine the potential, if
any, for off base imgration of toxic or hazardous wastes as a result of
past operations and disposal activities. The final report reveals no
direct evidence of off base pollution migration. However, it has been
recommended that several areas receive additional attention to determine {
if pollution migration exists.v .

s

C FILE COPY o .

=

20. DISTRIBUTIOGN/AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY cm»nt“ WN\’ o
- r.
UNCLASSIFIED/UNLIMITED XX saMe as RPT.  oTic users J UNCLAS n
22s. NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE NUMBER 22¢. OFFICE SYMBOL
tinclude Area Codes
Dr. Hugh Stirts 402-294-5854 HQ SAC/DEPV
DD FORM 1473, 83 APR EDITION OF 1 JAN 73 IS OBSOLETE.

- 2985 1000,
SECURITY CLASSIFICATION OF TrH 8 £400
sn

S, L e et T T, T T e, e .'...'_.‘ e P . Calit

PN NEISI - B U BECRPINP TSP 2 0P A "M L‘L._LL_A‘.“‘L._

2

- -
S, '-_'.r_‘. S NN,




NOTICE

This report has been prepared for the United States Air
Force by Engineering-Science for the purpose of aiding in
the Air Force Installation Restoration Program. It is not

an endorsement of any product. The views expressed

herein are those of the contractor and do not necessarily
reflect the official views of the publishing agency, the United
States Air Force, nor the Department of Defense.

Copies of the report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Federal Government agencies and their contractors
registered with Defense Technical Information Center
should direct requests for copies of this report to:

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314




" PAGE NO.
o LIST OF FIGURES iv
'l“'
,:‘;% LIST OF TABLES v
Y
-‘:;_ EXECUTIVE SUMMARY 1
I SECTION 1 INTRODUCTION 1-1
s Background and Authority 1-1
NS Purpose and Scope of the Assessment 1-2
:j,‘: Methodology 1-3
N
o SECTION 2 INSTALLATION DESCRIPTION 2-1
Location, Size and Boundaries 2-1
N Base History 2-5
A Organization and Mission 2-7
e
:: SECTION 3 ENVIRONMENTAL SETTING 3-1
, Climate 3-1
W Geography 3-1
j-‘ Topography 3-4
-;:. Drainage 3-4
> Surface Soils 3-4
':." Geology 3-7
: Stratigraphy and Distribution 3-7
53 Ground-Water Hydrology 3-10
= Water Quality 3-20
- Base Wells 3-20
o Area Wells 3-20
. Satellite Facilities Wells 3-24
= Surface Water Quality 3-24
’x Threatened or Endangered Species 3-27
.ig Summary of Environmental Setting 3-29
4 SECTION 4 FINDINGS 4-1
J Remote Annexes Review 4-1
- Past Shop and Base Activity Review 4-1
- * Operations Conducted During Periods of 4-2
D Base Inactivity
M Industrial Operations (Shops) 4-2
:-;1 Fire Protection Training 4-9
. Pegticide Utilization 4-11
T Fuels Management 4-13
A Waste and Hazardous Material Storage Sites 4-13
YO Aircraft wash Rack 4-17
$,$ Spills and Leaks 4-17
N
2
@ i
.2
] VRO TTAEIT TP 00 2.7 I SN SIIIIRYY | 8- PRI Yy, U5 PR Sl 3 WOt \13' \..u'_.a".' *._- St .‘ ‘:‘;-' ..e_i;.mz, : -_.LL.J

Bt et At Bt gk ik Bl ACI Aty it et IS CIAC AR SRR Y

AR AR P S

TABLE OF CONTENTS

pa A A0 A A S A A R AR IR A A g S A S ‘1




- ".
L

Y F/l.
P Pl
-4 LA

* o
]
»
()

o
s .
s

2
"-:c"’:
AN

L

g

2 v e
a_ ¢ 9
VIO
"‘. 2 »

o
A}

.
I.

‘1'1 s
oy

,

i

1y o ol

So 7 :».( A
)h’l t .\."l:.‘-_ﬂ‘ ]

NS

125

h ¥ %7

TABLE OF CONTENTS

SECTION 4 (CONTINUED)

SECTION 5

NS 48"
& i A TR e 06

T T TS TG JR Py
» Nl

AR e R A e Sl A A /Al At A

T rw

(CONTINUED)
PAGE NO.
Missile, Launch Facility, and Launch 4-19
Control Facility Maintenance
Description of Past On-Base Treatment and 4-21
Disposal
Landfills 4-22
Landfill No. 1 4-22
Landfill No. 2 4-22
Landfill No. 3 4-22
Landfill No. 4 4-25
Landfill No. § 4-25
Other Potential Landfill Areas 4-25
Off-Base Refuse Disposal 4-26
Hardfill Disposal Area 4-26
Hardfill Site No. 1 4-26
Hardfill Site No. 2 4-2%
Hardfill Site No. 3 4-26
Hardfill site No. 4 4-28
Surface Impoundments 4-28
Explosive Ordnance Disposal Area 4-28
Low~-level Radioactive Waste Burial Sites 4-30
Incinerators 4-30
Sanitary Wastewater Treatment System 4-30
Storm Water Drainage System 4-33
Oil-Water Separators 4-34
Excess Pesticide Disposal Area 4-34
Sodium Chromate Treatment Areas 4-34
Evaluation of Past Disposal Activities and 4-36
Facilities
CONCLUSIONS |
Chlordane Application Areas 5-1 j
Fire Protection Training Area 5-1
Landfill No. 5 5-3
Excess Pesticide Disposal Area 5-3 3
Sodium Chromate Treatment Area at Waste 5-4
Treatment Plant
Drum Storage Area at Building T-9 5-4
Storm Water Drainage at Aircraft Wash Rack 5=5
Landfill No. 1 5-5
Low-level Radiocactive Waste Disposal Area No. 1 5-5
Low-level Radiocactive Waste Disposal Area No. 2 5-5
Landfill No. 2 5-6
Landfill No. 3 5-6
Landfill No. 4 5-6
ii
N D P N N g R T &, S e, R S N VA O S S TR T



o BERSAI e DA A A A A A hie i e R e A W

L

)
AR
S}

N;.‘

LS

-.l

NEN
o TABLE OF CONTENTS
A (CONTINUED)
% .f‘
o PAGE NO.
>, ————
; SECTION 6 RECOMMENDATIONS 6-1

By Phase II Monitoring 6-1
‘:j. Chlordane Application Areas 6-4
-'f.f-: Fire Protection Training Area 6-4
AR Landfill No. 5 6-5
N Excess Pesticide Disposal Area 6-5
) Sodium Chromate Treatment Area at Waste 6-6
; ~ Treatment Plant

> Drum Storage Area at Building T-9 6-6
.:_'\j Recommended Guidelines for Land Use 6-6
Yy Restrictions

¢l

N
b

- APPENDIX A BIOGRAPHICAL DATA
N APPENDIX B LIST OF INTERVIEWEES

<
Tl APPENDIX C TENANT MISSIONS
\
W APPENDIX D SUPPLEMENTAL BASE ENVIRONMENTAL DATA
?_ APPENDIX E MASTER LIST OF INDUSTRIAL SHOPS

i

o

'J APPENDIX F SITE PHOTOGRAPHS
Ok APPENDIX G HAZARD ASSESSMENT RATING METHODOLOGY
;‘. APPENDIX H SITE ASSESSMENT RATING FORMS

-

K

.
APPENDIX I REFERENCES
--J APPENDIX J GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS
ot

0 APPENDIX K INDEX OF SITES OF POTENTIAL ENVIRONMENTAL

l:,‘i CONTAMINATION
b .

-
:L\
Lo

A

v
A
“ ‘
3

J

~

<y
"‘ . 8.
Ao iii

a°

\-.
\~.

NS AT AT LY NS MO T ""‘.‘\‘{‘;"‘;{'-.-\;C:.-"}L‘}" PR DR S




-'.-‘.
N
e NUMBER
-
>
S 1
1.1
o
o 2.1
e 2
» 3
o
AN .
Al
‘P.-.' o1
Y
) ]
..L.é- .
b % .
::‘-:, 3 4
O 3.
4
-'.-__‘ 3 . 6
LY
uf\
-.:.\ 3 . 7
s 3.8
e
toat 3.8a
3.9
o
o 3.10
3 "\'
. 3.1
\1
"4'"1 4 o1
bl
- 4.2
'v'.‘
N 4.3
s
- 4.4
..':f 4 e 5
-
5 4.6
ﬁ}l 4.7
e
~ L]
o 4.8
{"l ‘ 4 L] 9 ’
4.10
~.
< : 6.1
I;I
(Y
\
3N
a2

> -~L..‘.'% y -&MMLA;{LML. )

LIST OF FIGURES

TITLE

Sites of Potential Environmental Contamination
Phase I Installation Restocration Program
Decision Tree
Whiteman AFB Regional Location
wWhiteman AFB Area Location
Installation Site Plan
3518t Strategic Missile Wing - Flight Locations
Study Area Physiographical Provinces
Installation Drainage
Whiteman AFB Soils
Log of Installation Soil Boring No. 6
Log of Installation Soil Boring No. 8
Locations of Representative Installation
Test Borings
Log of Base Well No. 3
Hydrogeologic Cross-Section
Hydrogeologic Cross-Section Location
Base Well Locations
Study Area Well Locations
Installation Surface Water Sampling Locations
Fire Protection Training Area
Fire Protection Training Area Site Plan
Location of Chlordane Applications
Drum Storage Site at Building T-9
Spill Sites
Landf£ill Sites
Hardfill Sites
Munitions Storage & Explosive Ordnance Disposal
Low-Level Radiocactive Waste Disposal Sites
Waste Treatment Plant & Lagoons

Sites Recommended for Environmental Monitoring

iv

NN L e e et

y \'.'-

AT I T RTI T AT I TAT AT R TR T T LT -v.—’

PAGE NO.

-4-
1-6

2-2
2-3
2-4

3-3
3-6
3-8
3-11
3-12
3-13

3-14
3-17
3-18
3-23
3-25
3-28
4-10
4-12
4-15
4-16
4-18
4-24
4-27
4-29
4-31
4-32

6-3




iy o
<

. ,l',l"l

4y
1339

ol
&

. ;. .: ‘. ‘l .
e,
€« 2 4+ a a

gt

e,

et

A ¢

'\?'r

.
»
a.

Sty
P

b 1R

?ﬁﬁf

g
- S".’

8

Iy f~' s

‘e nas

s,
.A.A

i@

P XA
S

0
Ittt

A7)
L )

" .
LAY S
5l

LIST OF TABLES

Number Title Page No.
1 Sites Evaluated Using the HARM Methodology Forms S
3.1 wWhiteman Air Force Base Climatic Conditions 3-2
3.2 Whiteman Air Force Base Soils 3-5
3.3 Generalized Geologic Section of the Osage Plains 3-9
3.4 Study Area Hydrogeologic Units 3-16
3.5 Ground-Water Quality for Selected Whiteman AFB Wells 3-21
3.6 Whiteman Air Force Base Well Information 3-22
3.7 Missile Facilities Well Data 3-26
4.1 Industrial Operations (Shops) 4-4
4.2 Waste and Hazardous Material Storage Areas 4-14
Summary of Landfill Disposal Sites 4-23
Oil-Water Separators, Whiteman Air Force Base 4-35
5 Summary of Decision Tree Logic for Areas of Initial 4-37
Environmental Concern at Whiteman AFB
4.6 Summary of HARM Scores for Potential Contamination 4-41
Sources -~ Whiteman AFB
5.1 Sites Evaluated Using the HARM Methodology Forms -
6.1 Recommended Monitoring Program for Phase II 6-2
IRP at Whiteman AFB
6.2 Recommended Guidelines at Potential Contamination 6-8
Sites for Land Use Restrictions
6.3 Description of Guidelines for Land Use Restrictions 6-9
v

- ¥ AR ?'._,_Vv'_r_vr:.r. L




TN CEARIL N AL N A R .t ity LR S L S > " - ? hd S e T . "'-:V'.r:-'-:?;?..':r"fr‘TJT:y:"
‘ -:
A
1\'
.‘.
XY
-.\1
'.\‘
N
X
AS
v
o EXECUTIVE SUMMARY
w‘l
ac The Department of Defense (DOD) has developed a program to identify
e and evaluate past hazardous material disposal sites on DOD property, to
e
viﬁ control the migration of hazardous contaminants, and to control hazards
L to health or welfare that may result from these past disposal opera-
lf- tions. This program is called the Installation Restoration Program
AL . o
;% (IRP). The IRP has four phases consisting of Phase I, Initial Assess-
o
~n ment/Records Search; Phase II, Confirmation/Quantification; Phase III,
g
"-‘ . . .
» Technology Base Development; and Phase IV, Operations/Remedial Actions.
s
B Engineering Science (ES) was retained by the United States RAir Force to
&:: conduct the Phase I, Initial Assessment/Records Search for Whiteman AFB
n\'
- under Contract No. F08637-83-R0102.
J ..
,K ~ INSTALLATION DESCRIPTION
'}: whiteman Air Force Base is located in west-central Missouri, about
;;% nine miles east of Warrensburg, 22 miles west of Sedalia, and 65 miles
\\
Ve southeast of Kansas City. The base is bordered by agricultural land on
A the south and east, by Knob Noster State Park and low density residen-
L4
38 tial areas on the west, and by the town of Knob Noster on the north,
\ L]
"M The base comprises 4,676.47 acres of U.S. government-owned land.
ot Remote installation facilities congist of the following, which includes
f: U.S. govenment-owned, leased, and easement lands:
=
K~
<",
- O Warrensburg, Missouri Repeater Site. . . . 8.54 acres
;: o Sedalia, Missouri Repeater Site., . . . . . 6.89 acres
b
NP O Appleton City, Missouri Repeater Site., . . 6.89 acres
':..' [] WOR Site. ® o & o e & & o & & o ¢ s o s 0-23 acres
.j O ILS Glide S10pPe. « ¢ o o « o o o o o o o & 0.75 acres
o .
; © 3518t Strategic Missile Wing (SMW) sites . 20,115 acres
“q
-y
-
%
s -]
-~
Cd
e
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wWhiteman Air Force Base was constructed and began operations in
1942, The base served as a training site for glider tactics and para-
troopers., Assigned aircraft included Douglas C-46s and C-47s and Waco
CG-4A gliders, Sedalia Army Air Field served as a transition point for
C-46 and C-47 crews after World War II until 1947, when it was placed in
inactive status. In August 1951 the base was reactivated as part of the
Strategic Air Command (SAC). The 340th Bombardment Wing at Whiteman was
equipped with the Boeing B-47 Stratojets and with KC-97 tankers during
the 1950's. In June 1961, the Department of Defense announced that
whiteman had been chosen as the location of the fourth Minuteman ICBM
wing, Construction of the sites was initiated in 1962 and completed in
June 1964. Since the mid-1960s, the base has maintained the 351st

Strategic Missile Wing (SMW).

ENVIRONMENTAL SETTING

The environmental setting data for Whiteman AFB indicate that the

following elements are relevant to the evaluation of past hazardous

waste management practices.

1. The mean annual precipitation is 38.4 inches and net precipi-
tation is calculated to be minus 3.2 inches.

2, Flooding may be a temporary local problem at the base because
of drainage restrictions during heavy rainfall events.

3. Base surface soils are typically a thin mantle of fine-grained,
slow draining, and low permeability materials., Sandy layers
occasionally occur as lenses.

4. An ephemeral shallow aquifer (probably perched seasonally)
likely underlies the base and is present at or near land sur-
face. The depth to water in this shallow unit is not known.
This aquifer is not known to be a source of water supplies.

S. The base is located in a recharge zone for the shallow unit.

6., Two aquifers of regional importance (Ordovician and Cambrian
systems) underlie the base at great depth (800+ feet). They
probably receive recharge from areas in which they are located
close to land surface, east of the installation in Pettis

County,
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f: 7. Local municipal water distribution systems and Whiteman AFB
i{” utilize the deep aquifers to obtain water resources. It is not
(: known from which aquifer(s) local domestic or agricultural con-
;:; sumers derive water supplies.

ﬂ;: 8. Water obtained from the deep aquifers has been reported to be
:&; of good quality.

" 9. Surface water quality exceeds Missouri State Standards on
§§ occasions for several parameters, including oil and grease,
&:& phenols, ammonia, metals, and pesticides.

::f 10, The prairie chicken has been identified as ¢ _hreatened or
\ . endangered species on base,

o

o METHODOLOGY
’;é During the course of this project, interviews were conducted with

3;. base personnel (past and present) familiar with past waste disposal

f?; practices; file searches were performed for past hazardous waste activi-
_i} ties; interviews were held with local, state, and federal agencies; and
.fc field and aerial surveys were conducted at suspected past hazardous
‘f waste activity sites., Thirteen sites located within Whiteman AFB boun-

j: daries were identified as potentially containing hazardous contaminants
Ei; and having the potential for migration resulting from past activities
.i\ (Figure 1). These sites have been assessed using a Hazard Assessment

y Rating Methodology (HARM) which takes into account factors such as site

’Sﬁ characteristics, waste characteristics, potential for contaminant migra-

::, tion, and waste management practices. The details of the rating proce-
:;. dure are presented in Appendix G and the results of the assessment are
;‘. given in Table 1. The rating system is designed to indicate the rela-
ﬁ;ﬂ tive need for follow-on action. The sites have also been reviewed with
;:; regard to future land use restrictions.

i ::::

= FINDINGS AND CONCLUSIONS

:&; The following conclusions have been developed based on the results
Sii of the project team's field inspection, review of base records and
“:, files, and interviews with base personnel.
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. TABLE 1

- SITES EVALUATED USING THE

HAZARD ASSESSMENT RATING METHODOLOGY
WHITEMAN AIR FORCE BASE

Rank Site Operating Period Final HARM Score

1 Chlordane Applica- 1980 - present 65
tion Areas

2 Fire Protection 1940's - present 63
Training Area

3 Landfill No. 5 1972 - 1977 62

4 Excess Pesticide 1950's -~ present 59
Disposal Area

5 Sodium Chromate 1980 - 1981 56
Treatment Area
At Waste Treat-
ment Plant

6 Drum Storage Area 1960's - present 51
At Bldg. T-9

7 Storm Water Drain- 1950's - present 46
age From Aircraft
Wash Rack

8 Landfill No. 1 1940's 42

9 Low-Level Radio- 1952 - 1957 41

active wWaste
Disposal Area
No. 1

10 Low-Level Radio- 1957 - 1959 36
active Waste
Disposal Area

No., 2
1M Landfill No. 2 1950's 35
12 Landfill No. 3 late 1940's ~ mid 1950's 34
13 Landfill No. 4 1957 or 1958 34

. - - T et AT . Y e M - - - ~ - 3 - - . - . - - - - . Y . .t - - - 3 L) - - - - - - -
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:tc: Each of the six sites listed below was ranked using the HARM system

..\::_ . A : i

- and was determined to have a sufficient potential for environmental
» contamination to warrant some degree of follow-on investigation.

ﬂ;;‘

s

- . .

(s Chlordane Application Areas
" Fire Protection Training Area

- )

- Landfill No. 5

A .

1{:: Excess Pesticide Disposal Area

:ji‘ Sodium Chromate Treatment Area at Waste Treatment Plant

o Drum Storage Area at Building T-9

., ‘:

i RECOMMENDATIONS

~\.\\:

x:;\ A program for proceeding with Phase II of the IRP at Whiteman AFB
A

f{? is presented in Chapter 6. The Phase II recommendations are summarized

L as follows:

T

g

}:ﬁ Chlordane Application Areas - Conduct soil borings; extract by EP

Q-~‘-

toxicity procedure and perform analysis on extracts.

A, Fire Protection Training Area - Conduct soil borings; extract by EP

toxicity procedure and perform analysis on extracts.

N Landfill No., 5 - Sample Long Branch, perform analysis on water

e X

N samples.

N

T

A

;;; Excess Pesticide Disposal Area - Conduct test borings; extract by
L EP toxicity procedure and perform analyses on extracts.

L

N .

N Sodium Chromate Treatment Area at Waste Treatment Plant - Sample
1‘3 surficial soils; extract by EP toxicity procedure and perform analyses

AR on extracts,

N

N

ﬁ;ﬁ Drum Storage Area at Building T-9 - Conduct test borings; extract
-:‘!

by EP toxicity procedure and perform analyses on extracts. Also perform

one-time grab sampling of storm drain.

RN
e

AR
P4 -'_.'.a. .

A
kA,
\
o
[

.
oo

La'vs

N T N G T G G A R R S R T




SECTION 1

INTRODUCTION

BACKGROUND AND AUTHORITY

The United States Air Force, due to its primary mission, has long
been engaged in a wide variety of operations dealing with toxic and
hazardous materials. Federal, state, and local governments have de-
veloped strict requlations to require that disposers identify the loca-
tions and contents of past disposal sites and take action to eliminate
hazards in an environmentally responsible manner, The primary Federal
legislation governing disposal of hazardous waste is the Resource Con-
servation and Recovery Act (RCRA) of 1976, as amended. Under Section
6003 of the Act, Federal agencies are directed to assist the Environ-
mental Protection Agency (EPA) and under Section 3012, state agencies
are required to inventory past disposal sites and make the information
available to the requesting agencies. To assure compliance with these
hazardous waste requlations, DOD developed the Installation Restoration
Program (IRP). The current DOD IRP policy is contained in Defense
Environmental Quality Program Policy Memorandum (DEQPPM) 81-5, dated 11
December 1981 and implemented by Air Force message dated 21 January
1982, DEQPPM 81-5 reissued and amplified all previous directives and
memoranda on the Installation Restoration Program. DOD policy is to
identify and fully evaluate suspected problems associated with past
hazardous contamination, and to control hazards to health and welfare
that resulted from these past operations. The IRP will be the basis for
response actions on Air Force installations under the provisions of the
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980, Executive Order 12316, and 40 CFR 300 Subpart F (Na-
tional 0il and Hazardous Substances Contingency Plan). CERCLA is the

primary legislation governing remedial action at past hazardous waste

disposal sites.
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PURPOSE AND SCOPE OF THE ASSESSMENT

The Installation Restoration Program has been developed as a four-

phased program as follows:

Phase I - Initial Assessment/Records Search
Phase II - Confirmation/Quantification
Phase II1 - Technology Base Development
Phase 1V - Operations/Remedial Actions

Engineering-Science (ES) was retained by the United States Air
Force to conduct the Phase I Records Search at Whiteman Air Force Base
under Contract No. F08637-83-R0102. This report contains a summary and
an evaluation of the information collected during Phase I of the IRP.
The land areas included as part of the Whiteman AFB study are the

following, which include U.S. government-owned, leased and easement

lands:
Main Base Site 4,676.47 Acres
Warrensburg, Missouri Repeater Site 8.54 Acres
Sedalia, Missouri Repeater Site 6.89 Acres
Appleton City, Missouri Repeater Site 6.89 Acres
TVOR Site 0.23 Acres
ILS Glide Slope 0.75 Acres
351st Strategic Missile Wing (SMW) Sites 20,115 Acres

The goal of the first phase of the program was to identify the po-
tential for environmental contamination from past waste disposal prac-
tices at Whiteman AFB, and to assess the potential for contaminant

migration. The activities that were performed in the Phase I study
included the following:

- Review of site records
- Interviews with personnel familiar with past generation and
disposal activities

- Survey of types and guantities of waste generated
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- Determination of estimated quantities and locations of current
and past hazardous waste treatment, storage, and disposal activ-
ities

- Definition of the environmental setting at the base

- Review of past disposal practices and methods

- Collection of pertinent information from federal, state, and
local agencies

- Assessment of the potential for contaminant migration

- Development of recommendations for follow-on actions

ES performed the on-site portion of the records search during

December, 1983, The following core team of professionals was involved:

- E. H. Snider, P.E., Chemical Engineer and Project Manager, 7
years of professional experience.

- T. R. Harper, Environmental Scientist, 1 year of professional
experience,

- J. R. Absalon, BHydrogeologist, 9 years of professional exper-
ience.

- R. J. Reimer, Chemical Engineer, 4 years of professional ex-

perience.

More detailed information on these individuals is presented in Appendix

A.

METHODOLOGY

The methodology utilized in the Whiteman AFB Records Search began
with a review of past and present industrial operations conducted at the
base, Information was obtained from available records such as shop
files and real property files, as well as interviews with 37 past and
present base employees from the various operating areas. A list of Air
Force interviewees by position and years of service is presented in

Appendix B,
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Concurrent with the base interviews, the applicable federal, state,
and local agencies were contacted for pertinent base related environ-
mental data, The agencies contacted and interviewed are listed below as

well as in Appendix B.

© U.S. Environmental Protection Agency (EPA), Drinking Water
Branch

o U.S, Geological Survey (USGS), Water Resources Division
U.S. Army Corps of Engineers, Geotechnical Branch
U.S. Department of Agriculture, Soil Conservation Service

© Missouri Division of Geology and Land Survey, Ground-Water
Section

O Missouri Department of Natural Resources, Water Pollution Div-
ision

© Missouri Department of Natural Resources, Division of Environ-
mental Quality

© Show-Me Regional Planning Commission

o Town of Knob Noster Water and Wastewater Department

The next step in the activity review was to identify all sources of
hazardous waste generation and to determine the past management prac-
tices regarding the use, storage, treatment, and disposal of hazardous
materials from the various Rir Force operations on the base, A master
list of industrial shops is provided in Appendix E. Included in this
part of the activities review was the identification of all known past
disposal sites and other possible sources of contamination such as spill
areas.,

A general ground tour and a helicopter overflight of the identified
sites were then made by the ES Project Team to gather site-specific
information including: (1) general observations of existing site condi-
tions; (2) visual evidence of environmental stress; (3) the presence of
nearby drainage ditches or surface water bodies; and (4) visual inspec-
tion of these water bodies for any obvious signs of contamination or
leachate migration. '

A decision was then made, based on all of the above information,

whether a potential exists for hazardous material contamination at any
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of the identified sites using the Decision Tree shown in Figure 1.1, If
no potential existed, the site was deleted from further consideration.
For those sites where a potential for contamination was identified, a
determination of the potential for migration of the contamination was

made by considering site-specific conditions., If there were no further

environmental concerns, the site was deleted. If there were other

environmental concerns, these were referred to the base environmental
program, If the potential for contaminant migration was considered
significant, the site was evaluated and prioritized using the Hazard
Assessment Rating Methodology (HARM). A discussion of the HARM system

is presented in Appendix G.
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s SECTION 2

- INSTALLATION DESCRIPTION

LOCATION, SIZE, AND BOUNDARIES

i::-\. Whiteman Air Force Base is located in west-central Missouri, about
',‘;:'_' nine miles east of Warrensburg, 22 miles west of Sedalia, and 65 miles
\ southeast of Kansas City (see Figures 2.1 and 2.2). The base is border-
?:5 ed by agricultural land on the south and east, by Knob Noster State Park
:_:j and low density residential areas on the west, and by the town of Knob
f‘t: Noster on the north.

The base comprises 4,676.47 acres of U.S. government-owned, leased,

.
D)

Ll
P IV S

)
LA

and easement land (see Figure 2.3), Remote installation facilities

consist of the following:

e s a
L)
P

.

PN

-
(o]

Warrensburg, Missouri Repeater Site (communications instrumen-

:_.3 tation), 8.54 acres of government- owned land.

::f-' () Sedalia, Missouri Repeater Site, 6.89 acres of leased land,

\-‘: o Appleton City, Missouri Repeater Site, 6.89 acres of leased
- land.

.-"':E o TVOR Site (navigation instrumentation), 0.23 acres of leased
;\:; land.

o ILS Glide Slope (navigation instrumentation), 0.75 acres of
S government-owned land.,

\ o 351st Strategic Missile Wing (SMW) sites, 20,115 acres.

E:;.‘

":': The 351st SMW consists of 15 Minuteman II Intercontinental Ballis-
v tic Missile (ICBM) Launch Control Facilities (LCF's) and 150 Minuteman
.‘5:: II ICBM Launch Facilities (LF's), located throughout west - central
._:‘ Missouri. One LCF is located on the main base property; the other LCF's
:$ and all LF's are remote installations. The total acreage associated

Q.

with the 351st SMW remote sites, including U.S. government-owned land,
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leased land, and easement land, is 20,115 acres., This acreage is spread
over a land area of 15,625 sguare miles.

The missile LF's and LCF's are arranged in 15 flights (A-0) with an
alphanumeric code as follows: A-01 indicates the LCF for flight A, A-02
through A-11 are the associated LFs, The same numerical designations
hold for flights B through O. A diagram showing the approximate loca-

tions of the flights in relation to the base is presented in Figure 2.4.

BASE HISTORY

Whiteman Air Force Base was constructed and began operations in
1942. The base was originally activated as Sedalia Army Air Field and
was assigned to the 12th Troop Carrier Command of the Army Air Force.
The base served as a training site for glider tactics and paratroopers.
Assigned aircraft included Douglas C-46s and C-47s, T-101s, and Waco
CG-4A gliders. Sedalia Army Air Field served as a transition point for
C-46 and C-47 crews after World war II until 1947, when it was placed in
inactive status. Most of the original buildings on the base were dis-
posed of after this inactivation.

In August 1951 the base was reactivated as part of the Strategic
Air Command (SAC). At this point, SAC also activated the 4224th Air
Base Squadron to supervise the rehabilitation and construction of a new
base, Sedalia Air Force Base (AFB). The 4224th continued its rehabili-
tation activities until October 20, 1952 when it was inactivated and the
340th Bombardment Wing, Medium, was activated at Sedalia AFB. The 340th
was equipped with the Boeing B-47 Stratojet and with KC-97 tankers.
Runway construction and other projects were completed in November 1953,
The first assigned aircraft arrived in 1954 and in 1955, Sedalia AFB was
renamed Whiteman AFB.

In June 1961, the Department of Defense announced that Whiteman had
been chosen as the location of the fourth Minuteman ICBM wing. Con-
struction of the sites was initiated in 1962 and completed in June 1964,

Prior to completion of construction, SAC activated the 351st Stra-
tegic Missile Wing (SMW) at Whiteman. The 340th Bombardment Wing grad-
ually phased out operations during the early 1960's, transferring to
Bergstrom AFB, Texas. The missile complexes became fully operational in

June 1964.
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Since the mid-1960s, improvements and renovations have been made to
the missile system and to the support facilities on Whiteman AFE.
However, the major mission of the base remains the maintenance of nat-
ional security through the Minuteman II ICBM wing assigned to the base,

namely the 351st SMW.

ORGANIZATION AND MISSION

The host unit at Whiteman Air Force Base is the 351st Strategic
Missile Wing. There are six major units in the 351st SMW. The Deputy
Commander for Operations (DCO) controls the operations and management of
the missile network; major subdivisions include the 508th, 509th, and
510th Strategic Missile Squadrons (SMS) and the 2154th Communications
Squadron (CS). The Deputy Commander for Maintenance (DCM) is respon-
sible for missile maintenance; subdivisions include the 351st Organiza-
tion Missile Maintenance Sguadron (OMMS) and the 351st Field Missile
Maintenance Squadron (FMMS). The 351st Security Police Group (SPG) 1is
responsible for security, both on the base and at the missile sites;
organizations within the 351st SPG include the 351st and 352nd Missile
Security Squadrons (MSS) and the 351st Security Police Sguadron (SPS).
The Deputy Commander for Resource Management (DCRM) controls the re-
sources on the base, including supplies and transportation; major divi-
sions are the 351st Transportation Sguadron (TRNS) and the 351st Supply
Squadron (SUPS). The 351st Combat Support Group (CSG) encompasses the
service aspect and civil engineering operations on the base; the major
units in the 351st CSG are the 351st Services Squadron (SVS) and the
351st Civil Engineering Squadron (CES). The sixth major unit, the USAF
Hospital-Whiteman, provides health care to base personnel and other
active and retired military personnel and their families in the area.

The tenant organizations at Whiteman Air Force Base are listed
below, Descriptions of the major tenant organization and their missions

are presented in Appendix C.

Air Force Commissary Service

Detachment 8, AF Institute of Technology

Detachment 9, Aerospace Rescue and Recovery Sguadron (ARRS),
MAC

Office of Special Investigation, Detachment 1206
Defense Property Disposal Office
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o ENVIRONMENTAL SETTING

»
a’ e
e 5

P

s

The environmental setting of Whiteman Air Force Base is described

v’_.c

‘:-.: in this section with the primary emphasis directed toward identifying
:,: features that may facilitate the movement of hazardous waste-related
L contamination. Environmentally sensitive conditions pertinent to the
_ study are highlighted at the end of this section.

:'-.1

Y

i}. CLIMATE

"-\c Temperature, precipitation, snowfall, and other relevant climatic
v d data obtained from installation documents are presented in Table 3.1.
::-:‘ The period of record is 24 years. The summarized data indicate that
":"'\' mean annual precipitation is 38.4 inches. Net precipitation is calcu-
-'.“

-, lated to be minus 3.2 inches, based upon a Class A pan evaporation of 57
1 ' inches and an evaporation coefficient of 73 percent (from data published
-\’,-.

,::, by NOAA, 1977). Net precipitation is an indicator of the potential for
- leachate generation and is equal to the difference between precipitation
" and evaporation. Rainfall intensity is an indicator of the potential
e for excessive runoff and erosion. The one-year, 24-hour rainfall for
.-:, west-central Missouri in the vicinity of Whiteman AFB is approximately
o

< 6.7 inches.

v

s

> GEOGRAPHY

a )

W\ . . Coe

N The study area lies on the Osage Plains subdivision of the Central
g

::_\: Lowlands Physiographic Province (Figure 3.1). The Osage Plains are
I

“a described as old scarped plains beveled on slightly inclined subsurface
e strata (Lobeck, 1950). They are characterized by maturely dissected
-'.::-: uplands, low rolling hills, and broad eroded valleys. Locally, the land ;
N , . ) ) .
:.r. surface appears to be flat or gently rolling, with little spatial varia- ‘
NN ) . . ) |
\ﬂ‘ tion, Major streams of the region are mature, intrenched, and underfit i
T the valleys through which they flow.
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TABLE 3.1
WHITEMAN AIR FORCE BASE CLIMATIC CONDITIONS

Precipitation (In.)

Temperature (°P) Max Relatave
Mean Daily Extreme Monthly 24 Snowfall (In.) Humidity (In.)

~ Month Max Min Max Min Mean hours Monthly Mean Monthly Mean
)

o9 :

o Jan 27 18 73 19 1.6 2.0 8 74
.':\i

Feb k k] 4 82 -10 1.4 1.5 6 75
-".

\ Mar Lx] 3 84 -6 3.0 2.3 H 78
s Apr s6 45 922 19 4. 4.7 1 75
..

L May 65 ss 94 n 4.5 2.9 ’ 80
D Jun 73 64 98 as 4.6 3.4 ) 81

Jul 78 68 108 47 3.9 6.7 ] 81

. “u

L, Aug 7 66 106 48 3.1 8.1 0 83
N

P Sep 69 58 100 38 3.5 4.8 ] 83
~ »

~% Oct s8 4 9% 23 3.8 3.8 * 78
(%]
'Y Nov “ 35 82 4 2.2 3.3 2 76
e

- Dec k] 25 72 -9 2.0 2.7 4 7%
iy
-': Annual 55 45 106 -19 38.4 6.7 26 78
:_-.

Source: Detachment 19, 26th Weather Squadron, Whiteman Air Porce Bass, MO
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FIGURE 3.1
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Topography

Local relief is primarily the result of erosional activity of
stream channel development and seldom exceeds fifty feet, Installation
relief reaches a maximum of thirty feet along gullies present on the
west margin of the base golf course. (Base Master Plan, 1982, Tab C-2).
Installation elevations range from 715 feet, National Geodetic Vertical
Datum (NGVD) (base golf course, west side) to 870 feet, NGVD, adjacent
to the north end of the main instrument runway.
Drainage

Drainage of 1installation land areas is accomplished by overland
flow to diversion structures, and then to area surface streams. In-
stallation drainage is directed to Muddy Creek, Brewer Branch (of Clear
Fork) and several other unnamed tributaries of Clear Fork, Clear Fork
drains to the Blackwater River, northeast of the base. Installation
drainage is shown on Figure 3,2, Study area drainage is generally
considered to be slow to poor due to the presence of generally slow-
draining soils at ground surface and typically subdued 1local relief
(Uspa, SCS, 1980). Flooding potential at Whiteman Air Force Base is
uncertain, as installation files do not contain such information. Kane
(1983) reports that the U.S. Army Corps of Engineers Kansas City Dis-
trict has no flood information currently on file relative to Whiteman
AFB. A reconnaissance of base land areas suggests that intense rainfall
may cause local flooding in low areas until such time as drainage struc-
tures and land features permit temporarily impounded runoff to dissi-
pate,

sSurface Soils

Surface soils of Johnson County have been described in a report
published by the USDA, Soil Conservation Service (1980), Modern soils
found within the study area have formed over loess (wind-blown silt) and
residual materials (weathered rock) and are quite variable. Most in-
stallation soils are fine-grained and slow draining in the upper portion
of their profile and tend to be sandier and freer-draining in lower
portions of a typical profile. (A typical profile may be sixty to

ninety inches thick, measured from ground surface)., Table 3.2 describes
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:, ness, flooding, or shallow bedrock. All of the units may experience
-\'j'::‘ seasonally high water tables (i.e., within a few feet of ground surface)
J and have moderately slow to moderate permeabilities, primarily due to
,E:i slow internal drainage of infiltrating precipitation., One unit which
f.:.'f. occupies some 1600 acres of the installation, "Haplaquents - Urban Land"
d\j was not described in Table 3.2, as its profile has been altered, buried,
\. . or completely removed locally as a result of extensive site use modifi-
i:;: cations and base construction activities.
A5
-
A GEOLOGY
.%i' Information describing the geologic setting of the Whiteman Air
3:::::: Force Base area has been obtained from Guild, et al. (1967); Show-Me
‘:E-:'.E Regional Planning Commission (1973); Anderson (1979); Stohr, et al.
:“i (1981); and Installation Documents, Tab C-6 (1982).
_' 4 Stratigraphy and Distribution
2$2 The geologic units of Johnson County include unconsolidated Qua-
::'::: ternary deposits and Pennsylvanian sedimentary rocks. These units are
'f;J listed in stratigraphic sequence and are briefly described in Table 3.3.
, .. The chief characteristics of each group or formation are briefly summa-
3?5 rized.
E:*”E‘ Regional surficial geology is dominated by a thin (averaging twenty
,:: feet thick) mantle of loess and residual soil which has formed as a
result of the weathering of the underlying bedrock. Locally, a soil
:::;:.: layer may be completely absent, with bedrock exposed at ground surface.
- The loess is variable in thickness over the region and consists of silt,
-& silty clay, or fine sandy silt. Locally, the loess may be absent. The
AN residuum is reported to be thickest on gentle slopes. It is usually a
%;: clayey silt or sandy silty clay, occasionally containing sand or gravel.
::": Test borings advanced at Whiteman Air Force Base indicate that base
“;f surficial geology consists of a relatively thin mantle of silty, sandy,
:i gravelly clay or a sand and clay mixture overlying bedrock. The uncon=-
:5: solidated surficial materials range in thickness from three feet (at
%
) 3-7
5

7"7'"‘"‘7“.’"""""’"‘"1‘("'-:';'-;v-_v:v;-}
2y L e N SN Nl A S A A A RN

the principal characteristics of the seventeen soil units mapped on
Whiteman Air Force Base. Figure 3.3 depicts the distribution of these
soil units. Fourteen of the units impose moderate to severe limitations

on the development of waste disposal facilities, primarily due to wet-
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- installation boring number 5) to twenty-nine feet (at installation
boring number 8) and tend to be fine-grained and plastic. BRedrock was
- encountered immediately beneath the silty, sandy, gravelly clay stratum
J at elevations ranging from 833 to 804 feet, MSL. The variable nature of
:{ base subsurface conditions is depicted on Figures 3,4 and 3.5, the logs
{2 of two installation test borings. The locations of the two representa-
. tive borings are shown on Figure 3.6. The bedrock encountered below the
regolith was described on the boring logs as being a shale of limestone.
This description probably corresponds to the upper Cherokee Group
- (Cabaniss Subgroup), a cyclic occurrence of Pennsylvanian - age lime-
stone, shale, sandstone, siltstone, underlay, and coal. The study

area's bedrock geoclogy is dominated by the Cherokee which forms a rela-

K

tively thick (150 feet thick at base Well No. 2), flat-lying sequence of

SR R Y

I3

- sedimentary rocks. The Cherokee is in turn underlain by considerable

thicknesses of Mississippian, Ordovician and Cambrian Sedimentary rocks.

t

o f
‘e

- Figure 3.7, the log of Base Well No. 3, depicts the major geologic units

iet]
a2'a’a

in stratigraphic succession, as they were encountered during the well-

(V.2

drilling process. Regionally consolidated geologic units are known to

-

have undergone folding and minor faulting, which has created petroleum -

)
‘
PR

o retaining structures such as traps, folds, and domes. It is thought

that major faulting at great depth is ultimately responsible for the

generation of less intense deformation apparent in the near-surface
(Stohr, et al, 1981).

GROUND-WATER HYDROLOGY

ENENL AR T

Information describing the hydrology of the project area has been

i -
.

obtained from Gann, et al. (1974); Taylor (1978); and Schroeder (1982),
Additional data have been obtained from a telephone communication with a
Missouri Geologic Survey (Ground-Water Section) Scientist.

4 Whiteman Air Force Base lies in an area of western Missouri where

- e,
L Gl At

L several major hydrologeologic units have been identified. The units of

particular interest to this investigation include the following:
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FIGURE 3.4
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FIGURE 3.6
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e DEPTH BELOW WHITEMAN AFB
AN GROUND SURFACE
i LOG OF
- 0— T SURFACE
- S ANS. BASE WELL
N3 R i 841.8 FT., MSL
: NO. 3 |
| CHEROKEE INFORMATION DATED |
: 22 MAY - 26 JUNE 1944
200 —
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250 —
CHOUTEAU
BOTTOM—319 — GROUP |
OF AIRLINE _ . = |
= COOPER |
380 — —— \
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E CITY
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%] STONE, UNDERCLAY, COAL,
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~ VAN BUREN e
owen = ——1 LIMESTONE
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o EMINENCE [E==={ CHERTY LIMESTONE
3 1200 = SANDSTONE
. MISSOURI BUREAU OF MINES SURVEY NUMBER 7830
(]
o NOTE: LOCATION OF WELL SHOWN ON FIGURE 3.9
.
\'.
~ SOURCE: WHITEMAN AFB INSTALLATION DOCUMENTS
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o Surficial deposits
Alluvium
Loess
Residuum

o Bedrock units
Pennsylvanian
Mississippian
Ordovician

Cambrian

Table 3.4, modified from the Show-Me Regional Planning Commission
{(1973) and Gann, et al., (1974), summarizes the probable hydrogeologic
characteristics of these units. The values listed are estimates based
upon data from a few wells drilled in the general study area. Locally,
conditions could be highly variable. Figure 3.8, a hydrogeclogic
cross-section, depicts the relationships of the major units within the
study area. Figure 3.8A is a key map for the hydrogeologic cross-
section.

At Whiteman Air Force Base, surficial deposits occur at land sur-
face and average twenty feet in thickness. Alluvial materials (depos-
ited by stream flow) are typically restricted to zones immediately
adjacent to streams. Loess and residual materials probably comprise the
largest portion of the surficial deposits present at the base. Their
true water-bearing characteristics are uncertain. They probably contain
ground water at least seasonally, but may run dry during summer months.
Ground water, if present, likely occurs in the alluvium near flowing
streams, as perched water in isolated sandy zones within the residuum,
or as perched water at the residuum/bedrock interface. In this case,
perched water means ground water whose flowpath to lower permanently
saturated zones has been impeded by clay layers, hardpan, continuous
bedrock, etc. Eventually, the perched water will infiltrate laterally
or vertically into other areas, provided that no additional recharge
occurs. It is assumed that precipitation is the primary means by which
surficial deposits are recharged, The base is located in a recharge
zone for the shallow system, Most discharge is probably directed to

local surface streams. Minor amounts of discharge could be directed to
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FIGURE 3.8
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deeper aquifers. Because of the many limiting factors, surficial depo-
sits are not utilized by local consumers as a source of water supplies,

The Pennsylvanian-age Cherokee Group forms the uppermost bedrock
unit present at Whiteman Air Force Base. The Cherokee is some 150-200
feet thick at the installation and consists of fairly tight shale,
siltstone, sandstone, coal, underclay, and limestone., Ground water is
present in fractures, seams, and along bedding planes under generally
water table (unconfined) conditions. The principal source of recharge
is thought to be infiltrating precipitation. Discharge (in the upper-
most Cherokee) may be directed to surface streams, Discharge from lower
sections of the Cherokee is probably directed to lower bedrock units.
In the study area, the Cherokee is seldom employed as a source of water
due to low, uncertain yields and locally mineralized water (Gann, et
al., 1974). The Cherokee is considered to be a valuable source of
mineral resources such as coal and petroleum products, rather than
drinking water in Johnson County.

The Mississippian-age Salem, Keokuk, and Burlington Limestones are
encountered at greater depth below the Cherokee Group. The Mississip-
pian rocks form a sequence some 150 feet thick at Whiteman Air force
Base. Ground water may be present in solution channels, seams, frac-
tures, or along bedding planes. Yields tend to be low and water guality
variable (Stohr, et al., 1981). Mississippian system units are probably
recharged to some degree by precipitation where the units occur at or
near land surface, in Pettis County, east of the base. Additional
recharge may be derived from hydraulically communicating aquifers. The
Mississippian units are seldom utilized as a source of ground-water
supplies as better quality, more reliable supplies are typ;cally ob-
tained from deeper units.

Ordovician-age aquifers include the Jefferson City Dolomite, the
Roubidoux Formation, and the Gasconade Dolomite (including the Gunter
Sandstone). These units provide moderate toc good supplies of water in
the study area. Locally, the units may provide only mineralized water
supplies, The recharge of the Ordovician units is probably similar to
that of the overlying Mississippian rocks.

The Cambrian system, represented in the study area by the Eminence

Dolomite, is the deepest hydrogeologic unit. Ground water occurs in the
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Eminence under typically artesian (confined) conditions in pores, solu-
tion channels, fractures, or along bedding planes. It is a reliable,
highly prolific source of good quality water supplies of regional impor-
tance. Most municipal systems in the study area, including whiteman Air
Force Base, derive their water supplies from it., It is likely recharged
by regional flow from hydraulically communicating units or by limited
precipitation infiltration in areas east of the base in Pettis County.
Ground water contained within the Eminence rises under aretesian pres-
sure to a point 150-200 feet below ground surface.

Water Quality

Municipal water distribution systems in Johnson County normally
derive water resources from deep rock aquifers. Water obtained from
these units (Ordovician and Cambrian) is usually hard and possesses
varying concentrations of inorganic substances. Domestic and small-
quantity consumers occasionally make use of shallow rock aquifers such
as the Pennyslvanian Cherokee Group, which occurs near ground surface at
the base. Water quality data suggests that supplies obtained from the
Cherckee may contain elevated concentrations of naturally-occurring
sodium, bicarbonate, sulfate, chloride, and dissolved solids. Table 3.5
summarizes ground-water quality data for a few Whiteman AFB and satel-
lite facilities wells. The summarized historical water quality data and
1983 data on file at BES indicate that ground-water-derived supplies for
Whiteman AFB and associated facilities are generally of good quality.
Occasionally iron may be present in elevated concentrations in base well

water,

Base Wells

Whiteman Air Force Base derives its water resources from a supply
system based on seven wells. At this time, one well is down for re-
pairs. These wells are open into the Ordovician and Cambrian aquifers.,
Base static water levels (i.e., depth to the artesian water surface
below grade) varied from 165 to 190 feet during calendar year 1983,
Table 3.6 summarizes base well information., Base well locations are

shown on Figure 3.9,

Area Wells

The City of Knob Noster obtains its water supplies from a municipal

system utilizing three deep wells. The wells average 900 feet in depth,
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FIGURE 3.9
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and therefore, appear to draw water from the Ordovician system (Jeffer-
son City, Roubidoux, and Gasconade). Two trailer parks located west of
the base also utilize their own wells for water supply purposes. The
aquifer from which they draw water is not known, Presumably, trailer
park wells would be sealed into the Ordovician system, which could
provide water in the quantities required by a multiple-user system.

Domestic and agricultural consumers located near the base typically
use their own wells. It is not known which agquifers these consumers are
using to obtain water supplies. Figure 3.10 depicts the locations of
study area water wells, based upon a physical inspection of the lands
adjacent to Whiteman AFB and personal contact with Knob Noster Water and
Wastewater Department personnel (Smith, 1983).

Satellite Facilities Wells

Water supplies for satellite facilities are obtained from individ-

ual wells installed at each launch control facility. The wells are
typically of moderate depth (300 - 400 feet) and modest capacity (50

gpm). Table 3.7 summarizes satellite facilities well data.

SURFACE WATER QUALITY

Base drainage is roughly divided between Long Branch and its tri-
butaries on the east and Brewer Branch and its respective tributaries to
the west. Also, some seventy percent of the wastewater produced by
Whiteman AFB is discharged to Brewer Branch, USGS topographic maps
(1955 and 1981) of the study area depict Brewer Branch as a perennial
stream from the installation boundary adjacent to State Route 132 to its
confluence with Clear Fork. The 0.8 mile long reach of Brewer Branch
flowing on base is depicted as an intermittent stream, from a point
1,000 feet east of Route 132 to the point where the stream rises, in the
southwest corner of the base. Long Branch is depicted as a perennial
stream where it traverses base property. The upstream watersheds of
these two principal study area streams are relatively small and consist
of agricultural 1land. A small quantity of installation drainage is
directed northwest from the base along unnamed, intermittently flowing
tributaries to the.area's major stream, Clear Fork, The upstream water-

shed for these intermittent tributaries is base land (flightline and
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TABLE 3.7
MISSILE FACILITIES WELL DATA

- “4‘ L‘_‘._‘. ‘V |. ‘._J LL“

Well Total Depth Casing Length
Site Status (Feet) (Feet) Aquifer*
A-1 Not in use 280 256 Mississippian X
A-1 Not in use 384 192 Ordovician h
B-1 In service 438 265 Pennsylvanian 4
c-1 In service 408 260 Pennsylvanian ]
D-1 In service 308 225 Pennsylvanian .
E-1 In service 320 200 Pennsylvanian S
F-1 In service 331 265 Mississippian L
G~ Not in use 175 155 Pennsylvanian ]
G-1 In service 292 199 Mississippian
H-1 In service 300 212 Mississippian
I-1 In service 443 228 Mississippian
J=1 In service 400 241 Mississippian
K-1 In service 100 26 Pennsylvanian
K-1 Not in use 800 520 Ordovician
L-1 Not in use 121 97 Pennsylvanian
L-1 Not in use 393 379 Mississippian
M~1 Not in use 322 275 Mississippian
M-1 Plugged 423 275 Pennsylvanian
N-1 Not in use 420 384 Pennsylvanian
N-1 Not in use 563 460 Mississippian
0O-1 Base dist. system -- -- -

*Estimate, based on well depth

Source: Whiteman AFB Documents
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fuel storage drainage). Streams proximate to the base are not classi-
fied according to their use and are utilized as a source of potable
water supplies.

The water quality of the aforementioned streams is monitored gquar-
terly at six strategic locations by BES personnel. The water quality
sampling locations are depicted on Figure 3.11. Appendix D Tables D-2
and D-3 summarize representative monitoring data and standards. Other
data are available from base records for review.

A review of the appended historical water quality data suggests
that, in general, all sampling points indicate the presence of ammonia
nitrogen, most metals, solvents, and pesticides in local surface waters
exceeding permit values. The metals and solvents concentrations may be
due in part to base functions; however, ammonia nitrogen and pesticide
levels may be associated in part or whole with local agricultural

activity. Specific data are presented in Table D.2.

THREATENED OR ENDANGERED SPECIES

The prairie chicken has been identified as a threatened or an
endangered species present on base seasonally. According to the Tab
A-1, Section 3.4.2.5 (revised 28 March 1977) significant (30 to 50
birds) populations of the prairie chicken utilize runway areas during

the breeding period (March through May).

SUMMARY OF ENVIRONMENTAL SETTING

The environmental setting data reviewed for this investigation
indicate that the following elements are relevant to the evaluation of

past hazardous waste management practices at Whiteman Air Force Base.

o The mean annual precipitation is 38.4 inches and net precipi-
tation is calculated to be minus 3.2 inches.

o Flooding may be a temporary local problem at the base because
of drainage restrictions during heavy rainfall events,

(o} Base surface soils are typically a thin mantle of fine-grained,
slow draining, and low permeability materials. Sandy layers

occasionally occur as lenses.
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o An ephemeral shallow aquifer (probably perched seascnally)
likely underlies the base and is present at or near land sur-
face. The depth to water in this shallow unit is not known.
This aquifer is not known to be a source of water supplies.

o The base is located in a recharge zone for the shallow unit.
Two aquifers of regional importance (Ordovician and Cambrian
systems) underlie the base at great depth (800+ feet). They
probably receive recharge from areas in which they are located
close to land surface, east of the installation in Pettis
County.

o Local municipal water distribution systems and Whiteman AFB
utilize the deep aquifers to obtain water resources. It is not
known from which aquifer(s) local domestic or agricultural
consumers derive water supplies.

o Water obtained from the deep aquifers has been reported to be
of good quality.

o Surface water quality exceeds Missouri State Standards on
occasions for several parameters, including oil and grease,
phenols, ammonia, metals, and pesticides.

o The prairie chicken has been identified as a threatened or

endangered species on base.

It may be seen from these key elements that potential pathways

&

e}
(I S

facilitating the migration of hazardous waste-related contamination

o’

[ S AN W

exist. Hazardous waste constituents present at ground surface could be

RSN

mobilized in overland flow (runoff) or directed to the shallow aguifer.
Once in the shallow unit, most contaminants would likely be discharged
to local surface waters. The chance for such contamination to reach

regional aquifers is considered to be very remote.
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SECTION 4
FINDINGS

This section presents information for Whiteman Air Force Base
wastes generated by past activity, describes past waste disposal
methods, identifies the disposal and spill sites located on the base,

and evaluates the potential for environmental contamination.

REMOTE ANNEXES REVIEW

A review of files and records and interviews with present and past
base employees were carried out to identify past activities at remote
base annexes which could have resulted in the disposal of hazardous
waste. Because of the nature of the activities conducted at the remote
communications annexes (TVOR, ILS, and repeater sites), namely routine
maintenance of equipment, none of these annexes were found to have
significant waste generation or disposal activities, past or present.
The remote missile sites are discussed further in a later section of

this chapter.

PAST SHOP AND BASE ACTIVITY REVIEW

To identify past base activities that resulted in generation and
disposal of hazardous waste, a review was conducted of current and past
waste generation and disposal methods. This activity consisted of a
review of files and records, interviews with present and former base
employees, and site inspections.

The sources of most hazardous wastes on Whiteman AFE can be asso-

ciated with one of the following activities:

o Industrial operations (shops)

o Fire protection training

o Pesticide utilization

PREVIOUS PAGE

ANK
o Fuels management s 8L
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© Waste and hazardous material storage sites

o Aircraft wash rack

© Spills and leaks

©o Missile, launch facility, and launch control facility mainte-

nance

The following discussion addresses only those wastes generated on
wWhiteman AFB which are either hazardous or potentially hazardous. In
this discussion a hazardous waste is defined as hazardous by the Compre-
hensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA). A potentially hazardous waste is one which is suspected of
being hazardous, although insufficient data are available to fully
characterize the waste material.

Operations Conducted During Periods of Base Inactivity

From 1947 until 1951, Whiteman AFB was in an inactive status.
During that time a "caretaker staff" was assigned to the base, but no
significant activity was conducted. As a consequence, no hazardous
waste generation is associated with this period,

Industrial Operations (Shops)

Industrial operations at Whiteman AFB are grouped into six major

units:

1. Civil Engineering Squadron
2, Combat Support Group
3. Transportation Squadron

4. Supply Squadron

N AR R e Y am m & A MMMt

5. 351st Strategic Missile Wing (SMW) Missile Maintenance (FMMS and
OMMS)

6. USAF Hospital

7. Tenant Units

From early 1942 through 1947 and then from 1951 to 1962, industrial

operations (shops) at Whiteman AFB have included maintenance activities

to support aircraft flying missions. These shops maintained, fabricated

and repaired components and parts of aircraft and ground egquipment. :

..
.I .
AN

»

Since 1962, shops have been operated at Whiteman to support both its
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flying and missile missions. A list of past and present industrial
shops was obtained from the Bicenvironmental Engineering Services (EES)
files. Information contained in the files indicated those shops which
generate hazardous waste and/or handle hazardous materials. A summary
review of the shop files is shown in Appendix E, Master List of Indus-~
trial Shops.
For those shops that generated hazardous waste, key personnel
o~ within the base maintenance support functions were interviewed. A
5 timeline of disposal methods was established for major wastes generated.
~ The information from interviews with base personnel and base records has
been summarized in Table 4.,1. This table presents a list of building
locations as well as the waste material names, current or most recent
e estimates of waste guontities, and disposal method timeline. If signi-
ficant changes in generation rates with time were found, these changes

are noted under the waste quantity heading., Many of the disposal

a .

-~ methods were identified from information obtained from personnel cur-

rently at the base. Other disposal methods were identified from inter-

KO
.
LR g

views with retired base personnel and from base records, The waste

quantities shown in Table 4.1 are based on verbal estimates provided by

T

I3

shop personnel at the time of the interviews, The shops that have

generated no hazardous waste are not listed in Table 4.1.

In Table 4.1, the term OBC refers to off-base contractor, which

includes the following off-base disposal methods:
1. Resale/recycle/reclamation
|

2. Off-base disposal by contract

PN

3. Informal off-base disposal arrangements not involving contracts.

1]
. .o
€ s a0 8 .
LV I I

Since 1980, hazardous waste manifests have been maintained for all !

7"
(R R SR

hazardous wastes transported off-base.

}

oA R
Catats

A search of shop files, real property records, and interviews with

base personnel have provided limited information about shop activities,

.

hazardous waste generation rates and disposal practices for the period

.
l‘.

- from 1942 to 1947 when the base supported a glider/training mission. [
Industrial activities increased significantly when the base reopened in

°. 1951 and moved towards the arrival of jet-powered aircraft in 1954,
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Most of the aircraft support buildings (and hence the shop buildings)
were either built or refurbished during the early 1950's,

Aircraft support shops have for the most part remained in their
present location for a number of years. Base-support shops, however,
such as those in the Civil Engineering Squadron, have moved several d
times, Those shops with a missile-support mission were established
between 1962 and 1964. Silver-recovery from photo chemical wastes oOn
base began in about 1970,

The wastes generated in shops at Whiteman AFB consist mainly of !
contaminated jet fuel (JpP-4), waste oils and lubricants, acid and alka-
line cleaning solution, solvents, paint strippers, and paint sludges.

The waste petroleum products are currently removed through the
Defense Property Disposal Office (DPDO) by an off-base contractor.
These wastes have been either removed by off-base contractors or burned
in fire training exercises for many years, probably since the beginning
of the base.

Waste acids and alkaline solutions generated indoors have generally

gone to the sanitary sewers in either a diluted or neutralized state.

i At A & & s

Similar wastes generated outdoors have run off into the storm sewer
system.
Liquid solvents and paint strippers have typically been removed by

an off-base contractor. Paint sludges have usually been considered an

ordinary refuse, i.e., put into the landfill or similarly disposed of.
A major tenant unit at Whiteman AFB is the Missouri Army National
Guard. This unit was activated at Whiteman in 1976, and maintains

approximately 25 helicopters at the base. Hazardous wastes associated

A Mmoo s o & 2 A oa

-
.

with this unit include engine o0il, cleaning solvents, carbon remover,

AN

and small volumes of several other materials. Disposal methods for

g
e
e
[N

these wastes are shown in Table 4.1.
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Fire Protection Training

The fire department at Whiteman AFB has operated one fire protec-
tion training area during the entire period of operation of the base.
Fire extinguising agents have included water, AFFF, and Purple K. The
site location is depicted in Figure 4.1.

The fire protection training area (FPTA) is located at the southern

YU I

end of the base, north of Vandenberg Avenue and south of the operations

l" '.
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apron. The site was activated at some time during the early 1940s. The

site consists of a mockup of an aircraft fuselage, a small burn pit

("Burn Pit B"), two concrete-lined oil-water separators, and one 2,000~

gallon steel fuel storage tank, as shown in Figure 4.2. Waste fuel is

pumped from the storage tank through underground lines to a hydrant
system containing four discharge nozzles at the mockup and one discharge

nozzle at Burn Pit B. The drainage and collection system consists of

six-inch diameter cast iron drain pipes which are connected to two
open-top concrete-lined oil-water separators, one serving the mockup and
the other serving Burn Pit B. The fuel phase from the separators is
manually collected and transferred to the waste fuel storage tank. The
aqueous phase from the separators is released to drainage ditches which
combine to form a single drainage ditch which discharges to Long Branch
Creek. Present burn frequency is approximately twenty times per year.
Past burn frequency is uncertain but was probably less than the present.
Prior to late 1977, no waste collection and separation system was in
operation at the site.

Visual examination of the area during the site visit indicated
surficial contamination and a noticable fuel odor in the burn areas, the

separator area, and along the entire 1length of the drainage ditch.
Vegetative stress was noted near the edges of the drainage ditches.
Because of the kind of operations performed at the site and the visual
evidence of contamination, a potential for contaminant migration exists

for the site,

Pesticide Utilization

Pest management has been conducted at Whiteman AFB by the Civil

Engineering Squadron since the base was constructed. Insecticide and

herbicide applications have been performed by the Entomology Shop. The

pest management program entails routine and specific-job-order chemical
application and spraying. No aerial spraying has been conducted at
Whiteman AFB. Prior to October 1983 the Entomology Shop was located in

Building 163, Pesticides are presently stored in Building 707; storage

prior to 1981 was at Building 162. Pesticides on-hand at the time of
this study are listed in Appendix D, Table D.1. A discussion of pesti-

cide disposal is presented in a later section of this chapter.

Tl TS T T
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Beginning in 1980, the pesticide chlordane was used in housing
areas for termite control. Subsequent analyses of surface water
discharges fom the base have shown detectable concentrations of this
pesticide. The locations of the housing areas which have been treated
with chlordane are shown in Figure 4.3. Because of the nature of the
pesticide used and the indications of possible water contamination, a
potential for contaminant migration exists at this site,

Fuels Management

During the early period of base operations (1941-1947), AVGAS was
transported on base by truck to service T-101 aircraft. The existing
hydrant system was installed in 1952 when the base was renovated by SAC.
There are three above ground fuel tanks, two of approximately 30,000
barrel capacity and one of 10,000 barrel capacity. One tank contains
unleaded MOGAS and the other two have been pickled. Almost all of the
JP-4 storage facilities have been pickled, although the hydrant system
remains active. The pickling took place in the mid 1960's when the
primary mission of the base became missile-related. Currently less than
70,000 gallons of JP-4 are in storage at the base in twelve underground
tanks, at the Fuel Management Facility. No leakage from these tanks has
been reported. A list of fuel tanks at Whiteman AFB is presented 1in
Appendix D, Table D.4.

Waste and Hazardous Material Storage Sites

Wastes and hazardous materials are stored at several locations on
whiteman AFB, as shown in Table 4.2. Tl.e outdoor drum storage areas
were toured during the site visit; most of the facilities exhibit visual
contamination of the surface material (asphalt, gravel, or concrete).

Only one area of significant ?ontamination of a waste storage site
was noted, Immediately east of Building T-9 is a drum storage area of
about 20 drum capacity at which numerous spills and leaks of wastes,
which include hydraulic fluids and oils, have occurred. The location of
this site is shown in Figure 4.4, Discharges into a nearby storm drain
have reportedly occurred on occasion. Because of the proximity of storm
drainage elements, a potential for environmental contamination is asso-
ciated with this site.

The permitted hazardous waste storage facility, Facility Number

128, is an outdoor fenced storage area with diked concrete floor and
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TABLE 4.2
WASTE AND HAZARDOUS MATERIAL STORAGE AREAS

- LW {'-‘\'-'~'—.‘4r'-T.T-rr.7-r~‘v.r TOT T '.T

Location Storage Type Volume Material
Building 8 Aboveground tank. 5,000 gal Waste oil.
Hangar 4 Drum storage, fenced, 10 drums Unused oils, lub-~
roofed. cants.
T-S Drum storage, fenced, 20 drums Unused and waste
no roof, oils, lubricants,
solvents, kero-
sine,
Building 16 Concrete block build- - Unused hazardous
ing, roofed, concrete materials,
pad.
Building 52 Drum storage, no roof, 30 drums Unused oils, lub-
gravel base. ricants, solvents.
Building 159 Drum storage, no roof, 15 drums Unused and waste
fenced, gravel base. oils, lubricants,
solvents,
Building 44 Drum storage, no roof, 20 drums Unused and waste
fenced, gravel base. oils, lubricants,
solvents.,
Building 166 Drum storage, no roof, 5 drums Unused and waste
fenced, asphalt base. oils, lubricants,
solvents,
Facility 128 Drum storage, no roof, 30 drums Shop wastes, waste

(Hazardous
Waste Storage
Facility)

Building 166

Building 2003

Building 707

Facility 4011
through 4021

fenced, concrete base
with diking, drains to
oil-water separator.

Inside building, con-
crete floor, berms.

Aboveground tank

Inside building, con-

crete floor with diking.

Earthen igloos.

solvents, waste
sodium chromate.

PCB materials.

Lime-alum sludge.

Pesticides and
paints.

Munitions
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drains which discharge to an oil-water separator. The facility is of
adequate size, and is secure against unauthorized entry. This facility
is a recent addition having been completed since 1980, Prior to 1its
completion, most wastes were accumulated at their point of generation.

Aircraft Wwash Rack

An aircraft wash rack was operated prior to the late 1970s between
Building 4 and Building 9, adjacent to the north end of the operations
apron. The facility was used for degreasing aircraft, primarily B-47
aircraft during the 1950's and 1960's. The drainage from the cleaning
operation flowed through a pipe to a nearby oil-water separator, from
which the agueous phase discharged to Clear Fork Creek through a storm
drain. The solvent used in the operation was predominantly PD-680,
which dissolved in the water and was discharged with the water. Vegeta-
tive stress reportedly was present in the area around the wash rack
during its period of service. Complaints from downstream residents
reportedly were registered during the 1950's and 1960's.

Spills and Leaks

Numerous small spills of fuels and oils were confirmed by base
records and interviews with base personnel, These spills occured onto
paved areas or inside shop areas and were contained with absorbent
materials or washed into the drainage system to an oil-water separator.
As a result, no potential for environmental contamination is associated
with these small spills.

Several significant spills of hazardous materials have been con-
firmed by interviews with base personnel. The locations of these sites
are shown in Figure 4.5,

A B-47 bomber aircraft burned on the operations apron adjacent to
Building 39 sometime during the late 1950s or early 1960s. Undetermined
quantities of fuel were released from the aircraft and entered the storm
drain system, ultimately being discharged Brewer Branch. No potential
for present environmental contamination is associated with this event.

In 1977, a fighter aircraft (F-104) burned on the operations apron
adjacent to Building 52. Undetermined quantities of fuel were released
from the aircraft and entered the storm drain system, ultimately being
discharged to the creek. No potential for present environmental con-

tamination is associated with this event.

i

adnat

Al _LA_AAAJ

e TR

ks

RIIIN~§ RO

» R -y
PP R

P B ]
Bd Aol A a A

'-':"'1‘-

v or
e 84




SININNOO0A NOILVITVLISENI 84V NYWILIHM :3DHNOS

1) p— R RN "z
f

FIGURE 4.5

Y

E S ENGINEERING - SCIENCE
.;;;Lf-_"

'

N
oM ten '

N
o

LAY
\“~ <
)WY

R
L
-,

O

T IHE DA =

.:_..% ¥ MY SR
YIHY PRISACH

NG
!.-n ~-
B B

e
Al

’
'
i
i
'
’

ELLATETRITY) ' .-”-M

o

AAY THION YA . -

TdS ._m:"_ voL-4 | ) ® 7
ho ANEE G e P .-

- O

ABVARACE RGILs

Cmm e

, .
: : 4
, | gy “ 4
_" m - — T T - \
! 2 N - . - u
: 3 : A .
[l Q) > '
' i M , L
! Mm ! o 6 o OBl , .,u
“ mm 9! Uk ﬁv«“\“’u(‘h . AHVIRI R NOY LRRLF RN ) ‘-.
_ 1 Ny ' !
i s ' *,]
i HL ! iy
894V NYW3LIHM : ! .
i ' .
i '

N . AHY MO NCRLY HIV Rl .

...........u_
.I ...-fn- r
\-.-\\\-s\r




1)
r S
Lhe¥

[0

-
r

»

st
o
'A‘{.

‘-"L

rY

v i
B NN
L7 |

P
s

;.' >, A
El'b$<... .'_'

-

s
G hNh ,‘J

.
8

.

Pl
540
et

%

ol 77

AR

Missile, Launch Facility, and Launch Control Facility Maintenance

The Whiteman Air Force Base Missile Wing is located in west central
Missouri. The Wing consists of 15 Launch Control Facilities (LCF's) and
150 Launch Facilities (LF's) for 150 Minuteman II Intercontinental Bal-
listic Missiles (ICBM). Each LCF controls 10 LF's. Maintenance of the
LCFs and LFs is performed by the missile maintenance crew, a unit of the
base Civil Engineering Squadron. Chemicals which are potentially hazar-
dous to the environment are present at LCF and LF sites. These chemi-
cals are described in the following paragraphs.

A main diesel fuel tank which holds 12,000 gallons of fuel is
located 60 feet underground at each LCF site. The support building at
each LCF has a diesel tank which contains 2,500 gallons of fuel. The
main diesel tank feeds a "day tank" which holds 165 gallons of fuel and
is located in the equipment bay.

An aboveground tank at each LCF holds 2,000 gallons of MOGAS. A
lube o0il tank which contains 65 gallons of 30 weight o0il is located near
the generator. Ethylene glycol is used as a coolant and Freon 502 and
Freon 12 are used as refrigerants at the LCF sites., Methyl ethyl ketone
(MEK) and PD-680 used to clean the diesel fuel filters on the genera-
tors.

At the LF sites a main diesel fuel tank has a capacity of 13,775
gallons and a "day tank" holds 315 gallons. The missiles themselves are
propelled with solid fuel which is not loaded or handled at these facil-
ities. A sodium chrcmate solution is used in the missile guidance
system for cooling; the cooling system on each missile holds 1.5 gallons
of the solution. A lube oil tank near the generator holds 60 gallons of
30-weight o0il. 1In addition, Freon 502, MEK, and PD-680 are used for the
same purposes as at LCF sites. Batteries located at both LCF and LF
sites are alkaline electrolyte nickel-cadmium batteries containing
potassium hydroxide (KOH). Twelve lead acid batteries are located in
the launchers at each site,

At each LCF and LF a sump pump is located at the base of the
underground facility. At the LCF sites, the sump discharges into a
sewagé lagoon on the LCF grounds, with the exception of the base LCF

(0-1). Each sewage lagoon is about fifty feet in diameter and has a

depth of about five feet. The lagoons are unlined and have an overflow
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- pipe. In addition sewage from the support building is discharged into K
ii the lagoon. At LF sites the sump discharge pipe is about five feet from 1

the launch support building; the discharge runs directly onto the gravel
covering the ground.
Interviews and visual inspections of selected LF and LCF sites were

performed to determine the potential environmental impact of activities

o Y W TN G S S e R

at typical sites. Fourteen sites were toured as part of the on-site

s d

visit; the nine LCF's were A-01, G-01, H-01, I1-0%1, J-0%, K-01, L-01,
N-01, and 0-01., The five LF's visited were A-07, A-08, A-11, N-05, and
N—08 .

I SPSTN)

Activities associated with the fuel tanks at the missile sites were

SR

noted. Interviews with missile maintenance personnel indicated that

infiltration of water into diesel tanks has occurred on several occa-

sions. When such infiltration has been noted, the water has been re-
moved to 55-gallon drums by Civil Engineering Maintenance personnel and
the drums transported to the base for disposal. Small volumes of water
have been discharged onto the ground. On one occasion (November 1980)
at site N-1, about 300 gallons of fuel from an underground storage tank
contaminated the exhaust shaft. The fuel was removed from the shaft
during the spring of 1981 and the fuel tank was replaced. The 300
gallons of spilled fuel was transported to the base and was burned in
the fire protection training area. The areas surrounding the above-
ground MOGAS tanks were inspected at the sites visited; no indications
of major spills were evident and interviewees reported that only minor
spills such as normally found in refueling operations have occurred.

Waste lagoons at LCF sites toured were inspected and interviewees

were questioned about lagoon operations. At sites H-1 and N-1, farm

ponds are situated off the sites within 50 and 300 feet, respectively,

-

of the lagoons. At site N-1, the pond is at a lower elevation than the

KR P

lagoon and so the potential for drainage or overflow from the lagoon to
the pond is noted. Several instances of chemical additions to selected

lagoons to reduce odors or kill algae were noted. During 1983, about

.

T

o

five pounds of Aguazene (Ciba-Geigy) was added to each remote site

R
=

lagoon (A-1 through N-1) on a one-time basis as an algicide.
Brine line leakage has been noted at some LCF sites, Specifically,

at site H-1, past piping system clogs have resulted in releases of
4-20 &
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ethylene glycol onto the building floors at the rate of about one gallon

per day. Replacement of the affected piping eliminated the problem.

Site tours of LF locations listed previously were conducted. The
LF sites are unmanned facilities, so interviews with LCF personnel were
the sources of most information about LF operations and activities., At
the LF sites inspections were made of the sump discharge (aboveground)
and the support building. At sites A-11 and N-5, the gravelled area
near the sump discharge was discolored. Minor leakage of lubrication
0il within the support facility was noted at sites A-7, A-8, A-11, and
N-5; the leakage appeared to be less than one quart. Sodium chromate
coolant leaks are reported to occur infrequently and are removed by PREL
shop personnel; the coolant and cleanup materials are placed in drums
for transportation to the base.

Other potential areas of contamination for both LCF and LF sites
are electrical distribution transformers which may contain polychlori-
nated biphenyls (PCBs) and the aboveground gravelled areas, which are
routinely sprayed with a weed killer during the growing season.
Surface-water contaminated by runoff resulting from use of weed killers
at LF sites has been assessed and is being corrected by separate base

actions,

DESCRIPTION OF PAST ON-BASE TREATMENT AND DISPOSAL

The facilities on Whiteman AFB which have been used for the manage-

ment and disposal of waste can be categorized as follows:

o Landfills

o Hardfill Disposal Areas

0 Surface Impoundments

0 Explosive Ordnance Disposal Area

o Low-level Radicactive Waste Burial Sites

o Incinerators

O Sanitary Wastewater Treatment System
© Storm Water Drainage System

o Oil-water Separators

o Excess Pesticide Disposal Area

0 Sodium Chromate Treatment Areas
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These facilities are discussed individually in the following subsec-
tions.
Landfills

On-base landfills at Whiteman AFB have been used for disposal of
non-hazardous solid wastes and some industrial waste materials. Land-
fills were known to have operated at five locations as shown in Figure
4.6. A summary of the pertinent information for those landfills is
presented in Table 4.3,

Landfill No, 1

Landfill No. 1 was operated in the old CE compound area, near the
area presently occupied by Buildings 160 and 165. The landfill was
operated during the 1940s, but no exact dates could be determined. The
exact boundaries of the fill area are unknown, but it was reported that
landfill material was uncovered while preparing for foundation work on
both Building 160 and 165 and while placing utilities to these build-
ings. It was reported that old glider parts as well as refuse materials
were disposed of in this landfill. No surficial evidence remains at the
present time to indicate the boundaries of the landfill.

Landfill No. 2

Landfill No. 2 operated for a very short time during the 1950s at a
location southeast of the fire protection training area and south of
vandenberg Avenue. The exact boundaries, period of operation, and
material disposed are unknown, but it was reported that the landfill
operated only a few months because of complaints from private citizens
who lived across State Highway AR from the area. It is assumed, based
upon an assessment of base activities, that routine refuse was disposed
of in Landfill No. 2 in a trench-and-fill operation.

Landfill No. 3

Landfill No. 3, located south of the fire protection training area

and north of Vandenberg Avenue, was active for a short time period

(one year or less). 1Its period of use is known only to be between the
late 19408 and mid-1950s., Routine base refuse was discarded in the

landfill in a trench-and-fill operation.
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Landfill No. 4

?; Landfill No. 4, located at the southwest corner of the base near
NED the ponds and Gate 3, was operated for a short time during 1957 and
\}i 1958, The landfill is known to have been small, although exact bound-
fi? aries and dimensions are unknown. It is believed that routine refuse
f;; was discarded in this landfill, likely in a trench-and-fill operaton.
1*. Landfill No, 5

{ﬂf Landfill No. 5, the most recently operated landfill on the base,

3:5 is the largest. This landfill, located at the southeast corner of the
: base south of Vandenberg Avenue, was operated from 1972 until 1977.
This landfill was about 1/2-mile long (west to east) and ranged from 300
to 500 feet wide. Long Branch Creek flows near *“he northern edge of the
fill area. The landfill was a trench-and-fill operation, with trenches
running predominantly north-south. Base refuse, as well as hardfill and

other rubble, was disposed of in this landfill. At the present time,

the fill surface is moderately levelled with sparse vegetation and

. numerous rubble areas still partially visible.

‘5t

P o
.
.

Based on interviews with base personnel, examination of photographs
taken during and after its period of service, and present day site

observations, it was determined that approximately thirty 55-gallon

»

drums of waste oils and other waste chemicals were disposed of in the
landfill during its period of use. Visible drums were removed for
off-base disposal after 1981, but others were inaccessible and hence
‘:? were not removed.,

Other Potential Landfill Areas

On several occasions a single interviewee indicated that other
:”: landfills or disposal areas may have operated for short time intervals,
primarily during the 1940s. However, confirmation by other interviewees
was not obtained, so these sites are mentioned by estimated 1location
without further description. One interviewee mentioned the existence of

a landfill area just west of the jail, near North Barksdale Road. A
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second interviewee mentioned that a small landfill had existed just west

o v
P

of LCF site O-1 on the base, A landfill may have been operated just

el

3

west of the Officers' Club in an open fieid. Also, a landfill and drum
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disposal area was reported by one interviewee to exist north of the
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. ponds at the southwest of the base. None of these areas at fpresent

shows any surficial indication of the existence of a disposal site.

Off-Base Refuse Disposal

Since significant time gaps appear in the on-base landfill opera-

tions, it was instructive to determine the disposition of refuse during

. j these times. General refuse from the base operations has been trans-
ported off-base by a contractor intermittently since the base was acti-
L vated; since 1977 all refuse has been disposed of by an off-base land-
'?#5 fill contractor.

Hardfill Disposal Areas

Four areas on Whiteman AFB are known to have been used for disposal
of construction rubble, brush, and other hardfill. There is no evidence
of any hazardous waste disposal associated with these hardfill areas.
These areas are shown on Figure 4.7. A brief description of each site
is presented in the following discussion.

Hard€ill Site No. 1

Herdfill Site No. 1 is located southeast of the Whiteman AFR Hospi-
tal at a distance of approximately 200 yards from the hospital building.
It was reported that construction rubble from the hospital site was
disposed of in an area of about 200 square yards. Presently the site is
not used for disposal; however, rubble is stil] visible in sparsely

vegetated areas of the site.

Hardfill Site No, 2

:if Harafill Site No. 2 is located at +the north end of the base, north
of the aliert apron, This site, consisting of approximately 500 sguare

yards of ground area, contains construction hardfill and brush, No

i:f visual evidence of contamination from this site was noted. The site is
: presently used for brush disposal.
Hardfill Site No. 3
() Hardfill Site No. 3 is located at the north end o the base, east
of Gate No., 1. The site occupies approximately 500 sgquare vyards of
ground area, and contains construction rubble and brush. No visual
evidence of contamination at the site was noted. The site is presently
® used for brush disposal.
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Hardfill Site No. 4

Hardfill Site No. 4, located east of the POL tank area, is the
largest and most active of the hardfill sites. The site is estimated
tooccupy about 1,000 square yards of surface area, and is currently used
for rubble disposal. No visual evidence of contamination from the site
was noted.

Surface Impoundments

Surface impoundments on Whiteman AFB consist of a series of five
ponds located at the southwest corner of the base near the picnic area
west of Vandenberg Avenue. These ponds are supplied by surface drainage
from the area. No past environmental contamination was reported to be
associated with these ponds, and a visual inspection during the site
visit showed no evidence of present or past contamination.

Two ponds are present on the base golf course, on land leased
from Knob Noster State Park. No environmental contamination is associ-
ated with these ponds.

Explosive Ordnance Disposal Area

The explosive ordnance disposal (EOD) area on Whiteman AFE is
located approximately 1,500 feet north of the munitions storage area as
shown in Figure 4.8, The EOD area consists of a depressed area for
detonation of active explosives and a "burn kettle" for incineration of
expended small arms ammunition. Typically a quantity of explosives not
exceeding 20 pounds (or 36 pounds upon approval) may be disposed of on a
monthly basis at the site., The detonation remains are disposed of in
the depressed area at the center of the EOD area. FExpended small arms
ammunition is disposed of by burning in a metal "kettle" in the EOD
area, Diesel fuel is used to ignite the materials. The remains after
burning are inspected to allow removal of any unburned ammunition and
the burned portion is disposed of in a pit at the site. The pit is
approximately 10 feet by 20 feet in area, and is about six feet deep.
The pit often contains water from surface runoff.

A grenade test and training range is 1located approximately 1,000
feet north of the main EOD area. 1In this area, training grenades are

used two to three times per month in personnel tra‘ning exercises. The

training grenades are not high explosive devices; they break open upon
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impact to release a white fluorescent marker gas. Empty and faulty
(unopened) training grenades are not retrieved from the area.

Low-level Radiocactive Waste Burial Sites

Two low-level radicactive waste disposal sites exist on Whiteman
Air Force Base as shown in Figure 4.9. The first site (Site No. 1), is
located west of North Barksdale Road within the present housing area. &
guantity of electron tubes and various radio components was buried at
this site in the early to mid-1950s. In 1957, the material was relo-
cated to Site No. 2, to remove the material from the region of new base
housing. The material was contained in metal containers, filled with
concrete, ranging in size from about five gallons to about 100 gallons.
Approximately 100 tubes were transferred to Site No. 2. Site No. 2
occupies approximately 400 square feet of marked surface area; the site
is presently covered with a grassy undergrowth., The burial depth of the
radioactive materials is estimated to be about six feet, The site is
fenced and posted with warning signs,

Some question remains as to whether all the material originelly
buried at Site No. 1 was relocated to Site No. 2. B discrepancy exists
between the complete inventory of the transferred material and the
inventory of materials originally buried at Site No. 1. After the
relocation, a radiation detection device was used to survey the surface

of Site No. 1; only background levels were registered.

Incinerators

Incineration has been used at Whiteman AFB for disposal of two
types of waste materials, First, pathological wastes (about two pounds
per day average) from Whiteman AFB Hospital are burned in a multichamber
incinerator at the hospital. This incinerator uses Number 2 diesel fuel
as the auxiliary fuel at the rate of approximately 200 gallons per year.
Ash from the incinerator is disposed of with base refuse. Secondly,
classified documents, other paper, and some plastics are burned in a
multi-chamber incinerator at Building 1426, The auxiliary fuel for this
incinerator is natural gas; ash is disposed of with base refuse.

Sanitary Wastewater Treatment System

Sanitary wastewater treatment on Whiteman AFB is performed by the
sanitary wastewater treatment plant located south of the golf course and

across State Highway 132 from the main base property (see Figure 4.10).
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FIGURE 4.9
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Sanitary wastewater as well as agqueous effluents from several oil-water

separators on the base flow by underground piping to the facility. The
plant consists of a primary settling basin, trickling filter, aeration
pond, clarifier, and discharge station to Brewer Branch. The plant
treats an average of 0.6 MGD of flow. Sludge from the treatment process
is digested and spread on drying beds, from there it is transported to
an area of the golf course for composting and used as fill material.
The sludge has not been analyzed to determine its characteristics, but
it has been assumed to be non-hazardous by base personnel because of the
nonhazardous nature of the wastes treated by the plant.

wWhile the sanitary sewer system and the waste treatment plant serve
the vast majority of base facilities, there are three areas which are
served by sewage lagoons, These are the Alert Facility (Building 6),
Building 3300, and the dog kennels (see Figure 4,10). These sewage
lagoons do not treat hazardous wastes.

The Alert Facility, Building 6, is served by twin lagoons northeast
of the building near the base perimeter. These lagoons are of earthen
construction, are not aerated, and do not discharge to a waterway.
Apparently evaporation and infiltration have prevented overfilling of
the lagoons.

Building 3300, located near the southeast end of the base at the
transient missile holding facility, is served by a small earthen lagoon
installed in 1964 northwest of the building. The lagoon is about 500
square yards in surface area, and is fenced. The lagoon is not aerated
and does not discharge to a waterway.

The dog kennels, located in Building 3999, are served by a lagoon
which was installed in 1972 to replace a septic tank at the site. The
lagoon was constructed to store and treat the agueous washdown from
kennels for up to 20 dogs, although only six are housed at the facility
at present, The lagoon is not aerated, is of earthen construction, and
does not discharge to a waterway.

Storm Water Drainage System

The storm drainage system on Whiteman AFB consists of open ditches,
concrete-lined ditches, and underground storm drainage lines. Three
major underground mains drain the eastern section of the base. These

drainage mains range in diameter from 24 to 144 inches. One major
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above~ground feature in the southern section of the base is the large
diameter drainage alignment permitting the passage of Long Branch Creek
below Vandenburg Avenue and the runway.

Five small impoundments located in the southwest corner of the base
are utilized to control flow and sedimentation.

Oil-Water Separators

There are eight oil-water separators of significant size at White-
man AFB, One separator is not presently in use, There are several
small (10 gallon estimated) in-line separators in floor drains at sev-
eral buildings. A summary of the information on oil-water separators at
the base is presented in Table 4.4. In general the o0il layers are
removed directly from the separators by an off-base contractor or are
stored in drums or tanks for off-base contractor removal, In one case
(the two separators at the fire protection training area) the fuel layer
is recovered and stored in the waste fuel storage tank for reuse in fire
training exercises, In the case of the separator for the hazardous
waste storage facility, any oil layers are handled as appropriate to the
spill which generates the layer. Water layers from the separators are
disposed of by three techniques -- sanitary sewers, storm drains, and
drainage ditches, as described in Table 4.4.

Excess Pesticide Disposal Area

Excess prepared pesticide left over at the end of a workday, is
applied to the gravelled ground within the POL diked areas. Access to
this area is limited and no signs of environmental stress were observed
during the site visit.

Sodium Chromate Treatment Areas

Each launch facility for the Minuteman II ICBM system contains a
sodium chromate coolant loop which serves the missile guidance system.

The sodium chromate at each site is routinely replaced (1.5 gallons per

site) and the waste chromate is removed and returned to the base for
disposal, Disposal at present is under DPDO contract; however, 1in the
past a three-step system was used to reduce the chromate to a less toxic
form (Cr+3) for disposal. This chromate reduction system was initiated
at Building T-8, where it operated from the mid-1960s until 1981, when
the process was moved to the waste treatment plant. The reduction

process was discontinued in 1982, when DPDO disposal of the untreated
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waste chromate was bequn, During the reduction process spills occurred
onto the floor of Building T-8 and the ground at the waste treatment
plant; these spills were reported to be small (two gallons or less) and

no large volume spill episode was reported.

m EVALUATION OF PAST DISPOSAL ACTIVITIES AND FACILITIES

N . .

p¢¢: None of the remote base communications annexes was found to have
-

F};\: significant waste generation or disposal activities, past or present,

The review of past operation and maintenance functions and rpast
waste management practices at Whiteman AFB has resulted in the identifi-
cation of 40 sites which were initially considered as areas of concern
with regard to the potential for contamination, as well as the potential
for the migration of contaminants. These sites were evaluated using the
Decision Tree Methodology referred to in Figure 1.1. Those sites which
were considered as not having a potential for contamination were deleted
from further consideration. Those sites which were considered as having
a potential for the occurrence of contamination and migration of contam-
inants were further evaluated using the Hazard Assessment Rating Method-
ology (HARM). Table 4.5 identifies the decision tree logic used for
each of the areas of initial concern.

Based on the decision tree logic, 27 of the 40 sites originally

reviewed did not warrant evaluation using the Hazard Assessment Rating 1
Methodology. The rationale for omitting these 27 sites from HARM evalu-
ation is discussed below.

The storage sites eliminated by the decision tree logic show mini-
mal potential for environmental contamination or contaminant migration,
as supported by the absence of significant past spills associated with
these locations,

The two areas in which aircraft had burned were concrete operations
apron areas, and the unburned fuels released from the burning :1rcraft
were discharged to drainage ditches near the ofperations aprun. The

fuels were transported to storm sewer discharges, and a negligible

v

L
D A

7&; potential for envircnmental contamination remains.

:,g The Launch Control Facilities (LCF's) and Launch Facilities (LF's)
%t& associated with the 351st Strategic Missile wing are considered to have
;ii negligible potential for contaminant migration. The lagoons at the LCF
.':j:l;
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TABLE 4.5

SUMMARY OF DECISION TREE LOGIC FOR AREAS OF INITIAL
ENVIRONMENTAL CONCERN AT WHITEMAN AFB

Potential for Potential for

Potential for

Site . . Contaminant Other Environ-
Contamination . .
Migration mental Concern

Fire Protection Training Area Y Y N/A

Waste Storage Site (Bldg. 8) Y N N

Waste and/or Material Storage Y N N
Site (Hangar 4)

Waste and/or Material Storage Y Y N/A
Site (Bldg. T-9)

Waste and/or Macerial Storage Y N N
Site (Bldg. 16)

Waste and/or Material Storage Y N N
Site (Bldg. 52)

Waste and/or Material Storage Y N N
Site (Bldg. 159)

Waste and/or Material Storage Y N N
Site (Bldg. 44)

Waste and/or Material Storage Y N N
Site (Bldg. 166, outside)

Waste and/or Material Storage Y N N
Site (Facility 128)

Waste and/or Material Storage Y N N
Site (Bldg. 166, inside)

Waste and/or Material Storage Y N N
Site (Bldg. 2003) Y N N

Waste and/or Material Storage Y N N
Site (Bldg. 707)

Storm Drainage at Aircraft Y Y N/A
Wash Rack

B-47 Burn Area N N N

F-104 Burn Area N N N

Launch Control Facilities Y N N/A
(LCFs)

Launch Facilities (LFs) Y N N/A

Y - Yes N - No N/A - Not applicable




TABLE 4.5
(Continued)
SUMMARY OF DECISION TREE LOGIC FOR AREAS OF INITIAL
ENVIRONMENTAI, CONCERN AT WHITEMAN AFB

Potential for

Potential for

Site gg;i:;i:;tfzz Coptamivant Other Environ- HA?M
Migration mental Concern Rating
Landfill No. 1 Y Y N/A Y
Landfill No, 2 Y Y N/A Y
Landfill No. 3 Y Y N/A Y
Landfill No. 4 Y Y N/A Y
Landfill No. 5 Y Y N/A Y
Hardfill Area No. 1 N N N N
Hardfill Area No., 2 N N N N
Hardfill Area No. 3 N N N N
Hardfill Area No. 4 N N N N
Surface Impoundments N N N N
Explosive Ordnance Disposal Y N N/A N
Area
Low-Level Radiocactive Y Y N/A Y
Waste Burial Site 1
Low~Level Radiocactive Y Y N/A Y
Waste Burial Site 2
Incinerators N N N N
Wastewater Treatment Plant N N N N
Sewage Lagoons - Bldg. 6 N N N N
Sewage Lagoon - Bldg. 3300 N N N N
Sewage Lagoon - Bldg. 3999 N N N N
Excess Pesticide Disposal Area Y Y N/A Y
Sodium Chromate Treatment Area Y Y N/A Y
at Waste Treatment Plant
Chlordane Application Areas Y Y N/A Y

Y - Yes

N - No

N/A - Not applicable
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sites are well-maintained and treat primarily sanitary sewage, with only

minimal industrial chemical discharge. The LF sites, while not served

P

N by lagoons, are covered with a gravel base and routinely have only very
':f: minor discharges of contamination from the sump discharges. At no LF or
SRS

N

- LCF sites was evidence of significant hazardous waste contamination pre-
sent, and interviews and base records examinations revealed no signi-
ficant incidents of contaminant migration associated with these facili-
ties.

The hardfill areas were examined for potential disposal of mater-

ials other than construction rubble and brush, and no evidence of such
disposal was found. Furthermore, interviews and base records searches
li': did not reveal disposal of materials other than rubble and brush. BAs a
o result, the hardfill areas are not considered to possess significant
it potential for environmental contamination.
S The surface impoundments on the base are used for storm water flow
control, and are not used for storage, treatment, or disposal of any
;?I wastes. Conseguently, these impoundments are considered to have negli-
gible potential for environmental contamination.

The explosive ordnance disposal area is considered to have negli-
'ﬁf gible potential for environmental contamination because of the disposal
A methods employed at this site.

Because of the nature of the materials burned in the incinerators
and the high temperacures employed in the rultiple chamber units, no
'i, potential for environmental contamination is associated with the two
incinerators,

The wastewater treatment plant on base treats primarily sanitary
o wastewater. The effluent discharge meets NPDES reguirements and the
. sludge is composted for use on the base. There 1is low potential for
L environmental contamination associated with the operation of the waste-
) water treatment plant.

. - The remaining thirteen sites identified on Table 4.5 were evaluated

using the Hazard Assessment Rating Methodology. The HARM process takes
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into account characteristics of potential receptors, waste character-
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istics, pathways for migration, and specific characteristics of the site

related to waste management practices. The details of the rating pro-
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cedures are presented in Appendix G. Results of the assessment for the
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sites are summarized in Table 4.6, The HARM system is designed to

indicate the relative need for follow-on action. The information pre-
sented in Table 4.6 is intended for assigning priorities for further
Conclusions

T evaluation of the Whiteman AFB disposal areas (Section 5,

and Section 6, Recommendatons). The rating forms for the individual
waste disposal sites at Whiteman AFB are presented in Appendix H.

Photographs of some of the disposal sites are included in Appendix F.
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Y TABLE 4.6
‘-":,’ SUMMARY OF HARM SCORES FOR POTENTIAL
= CONTAMINATION SOURCES
WHITEMAN AFB
N
t :.)
N Was te Was te Overall
Py Rank Site Receptor Characteristics Pathways Management Total
y Subscore Subscors Subscore Pactor Score
3y
k- 1 Chlordane Applica- 72 54 69 1.00 65
) tion Areas
2 Pire Protection 44 64 80 1.00 63
Training Area
- 3 Landfill No. 5 56 72 69 0.95 62
':.f 4 Excess Pesticide 57 60 61 1.00 59
o Disposal Area
~.':
. 5 Sodium Chromate 55 60 54 1.00 56
- Treatment Area N
",o At Waste Treat-
. sent Plant
. 6 Druam Storage Area 37 S4 61 1.00 51
< at Bldg. T-9
L~ 7 Storm Water Drain- 52 24 61 1.00 46
A age Prom Aircraft
a0 . Wash Rack
8 Landfill No. 1 57 14 61 0.95 42
L '
ﬁ\ 9 Low-Level Radio- s9 10 61 0.95 4
™ active Waste .
4':' Disposal Area
7 No. 1
"
- 10 Low-Level Radio- 4“ 15 54 0.95 36
e active Waste
o Disposal Area
o ¥o. 2
W
:_- 1" Landf£ill No. 2 44 14 54 0.95 s
- 12 Landfi1l No. 3 “ 9 54 0.95 7}
al 13 Landfill No. 4 44 9 54 0.95 34
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oY SECTION 5

N

'. CONCLUSIONS

D

By The goal of the IRP Phase I study is to identify sites having
e

L . : . , .

QSRS potential for environmental contamination resulting from past waste
S

disposal practices and to assess the probability of contaminant migra-

.i: tion from these sites., The conclusions given below are based on field
E-ﬂ_\ inspections, review of records and files, review of the environmental
':‘.' setting, and interviews with base personnel, past employees, and fede-
"‘ ral, state, and local government employees. Table 5.1 contains a list
:r::.‘ of the potential contamination sources identified at Whiteman AFB and a
E:‘ summary of the HARM scores for those sites is summarized below. The
';s: follow-on recommendations are presented in Chapter 6.

.

:'_Z CHLORDANE APPLICATION AREAS

‘:.: There is sufficient evidence that the Chlordane Application Areas
"-.:_'_' site has potential for creating environmental contamination and a
. follow-on investigation is warranted. Since 1980, chlordane has been
:::.-f: applied to ground areas adjacent to base housing in several locations
.\JE; for termite control. Concentrations of chlordane above background
-::".': levels have been detected in surface water discharges from the base.

’: This site is underlain by silty or loamy soils of the Gorin, Haig
:::: and Sampsel types (see Table 3.2). They possess low permeability, are
-’:.'-.: subject to excessive wetness and may provide some recharge to deeper
f:':.' aquifers. This site received a HARM score of 65.

-

e

N FIRE PROTECTION TRAINING AREA

There is sufficient evidence that the Fire Protection Training Area

527

has potential for creating environmental contamination and a follow-on

W
! investigation is warranted. The Fire Protection Training Area has been
A}
~.'(1 used during all periods of base activity for its present purpose. At
0
:;: present only contaminated JP-4 is used as the fuel, but in the past,

.\.».,..‘.\. AT W \-\1_‘-\-\- v e e

Y




TABLE 5.1
SITES EVALUATED USING THE
HAZARD ASSESSMENT RATING METHODOLOGY FORMS
WHITEMAN AIR FORCE BASE

Rank Site Operating Period Final HARM Score
1 Chlordane Applica- 1980 - present 65
tion Areas
2 Fire Protection 1940's - present 63
Training Area
3 Landfill No. 5 1972 - 1977 62
4 Excess Pesticide 1950's - present 59
Disposal Area
5 Sodium Chromate 1980 - 1981 56
Treatment Area
At Waste Treat-
ment Plant
6 Drum Storage Area 1960's - present 51
At Bldg. T-9
7 Storm Water Drain- 1950's - present 46
age From Aircraft
Wash Rack
8 Landfill No. 1 1940's 42
9 Low-Level Radio- 1952 - 1957 41
active Waste
Disposal Area
No' 1
10 Low-Level Radio- 1957 - 1959 36
active Waste
Disposal Area
No. 2
1" Landfill No. 2 1950's 35
12 Landfill No. 3 late 1940's - mid 1950's 34
13 Landfill No. 4 1957 or 1958 34
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waste solvents, hydraulic oils, and other combustible materials were

used.

This site is underlain by clayey man-made soils (fill or Hapla-
quents - urban land) and clayey residuum. It is unlikely that a shallow
perennial aquifer is associated with these soils. This site received a
HARM score of 63.

LANDFILL NO. 5

There is sufficient evidence that the Landfill No. 5 site has
potential for creating environmental contamination and a follow-on
investigation is warranted. The landfill site was used from 1972 until
1977 for disposal of general refuse and approximately 30 drums of waste
cleaning solvents, fuels, and other materials.

The landfill was closed in 1977, and some of the drums were removed
about 1981, but other drums remain buried. Long Branch Creek flows
adjacent to the landfill,

The site is located immediately south of Long Branch. The north
part of the site was likely constructed in or on stream alluvium (prob-
ably lightning silt loam). The south part of the site probably overlies
residuum. This material may comprise an ephemeral aquifer and is typi-
cally a sandy silty material, It is known to be subject to wetness and
flooding (Table 3.2). The connection between the stream and soils
underlying the site is unknown. It is suspected that the stream may
recharge soils underlying the site during wet seasons and that this
situation could reverse during dry seasons. It is not likely that a
uniform, isotropic shallow aquifer underlies the entire site which would
permit the establishment of a conventional ground-water monitoring pro-

gram. This site received a HARM score of 62.

EXCESS PESTICIDE DISPOSAL AREA

There is sufficient evidence that the Excess Pesticide Disposal
Area has potential for creating environmental contamination and a
follow-on investigation is warranted. The pesticide disposal area at
the POL tank diked area has been used for the disposal of rinsate and
excess pesticide dilutions for a number of years. Surface water quality

for several sampling points have shown measurable concentrations of

5-3
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several pesticides. Although it 1is unclear whether the pesticides
measured in the surface water are a result of disposal at this site or a
result of other activities, further examination of this site is
warranted.

This site is underlain by clayey man-made soils (fill or Hapla-
quents - urban land) and residuum. It is uncertain if the site is
underlain by a shallow perennial aquifer present in these soils. This

site received a HARM score of S59.

SODIUM CHROMATE TREATMENT AREA AT WASTE TREATMENT PLANT

There is sufficient evidence that the Sodium Chromate Treatment
Area at Waste Treatment Plant site has potential for creating environ-
mental contamination and a follow-on investigation is warranted. The
site at the waste treatment plant was used in the early 1980's for
reduction of chromium from the missile guidance system coolant waste.
Spills of several gallons or less of the liquid occurred onto the ground
on occasion.

This site may be underlain by the Freeburg silt loam, an alluvial
material likely deposited by nearby Brewer Branch. The Freeburg is
known to be susceptible to seasonal wetness (Table 3.2). It is not
known if this unit is associated with a perennial shallow aquifer. This

site received a HARM score of 56,

DRUM STORAGE AREA AT BUILDING T-9

There is sufficient evidence that the Drum Storage Area at Building
T-9 site has potential for creating environmental contamination and a
follow-on investigation is warranted. Since the 1960's, this site has
been used for drum storage for waste o0ils and hydraulic fluid, and
numerous spills and leaks have occurred during its period of operation.
A storm drainage channel is nearby, so a potential for contaminant
migration exists.

This site is underlain by clayey man-made soils (fill or Hapla-
quents - urban land) and clayey residuum. It is unlikely that a shallow
perennial aquifer is associated with these soils. The site received a

HARM score of 51,




N " 8 . B SRR ALG et senth Sl e ik aed NS Snd Andt il A Sedh R Aad et i Al shdh A Bg
Rl DRI S A A AL S N A VAL St o o e i e e T T o et e e 1

l.'!

A
[

.

n“ '-A .l"? l

S

*. STORM WATER DRAINAGE AT AIRCRAFT WASH RACK

.
.

There is not sufficient evidence that the Storm Water Drainage at

—

5}: Aircraft Wash Rack site has potential for creating environmental contam-
T:{: ination and a follow-on investigation is not warranted. The aircraft
:EE; wash rack was used for cleaning and stripping B-47 aircraft during the
f 1950's and 1960's, and water-soluble PD-680 entered the storm drainage
}}$ system at the wash rack. The site is used infrequently for helicopter
i$$ and vehicle cleaning at present. Drainage from the wash rack entered
,{55 the storm drainage system after passing through an oil-water separator.
;\.\ This site received a HARM score of 46.
NN
2 LANDFILL NO. 1
.;fﬁ There is not sufficient evidence that the Landfill No. 1 site has
> potential for creating environmental contamination and a follow-on
\.*4 investigation is not warranted., This site was used for the disposal of
;é;i general base refuse; there is no evidence of hazardous waste disposal at
Eii: this site. The site received a HARM score of 42,
1}
o LOW-LEVEL RADIOACTIVE WASTE DISPOSAL AREA NO. 1
;35; There is not sufficient evidence that the Low-Level Radioactive
‘I;$ Waste Disposal Area No. ' site has potential for creating en;ironmental
contamination and a follow-on investigation is not warranted. This site
t$$ was used for disposal of low-level radiocactive tubes and other low-level
tgg materials until 1957, when the contents were relocated to Site No. 2.
'::§ Although there was an inventory discrepancy between the materials depos-
’;f ited and those removed, a radiation detection device did not detect
:)ﬂ radiation levels greater than background at the site after the reloca-
:5§ tion. The site received a HARM score of 41.
3
N
‘I:z LOW-LEVEL RADIOACTIVE DISPOSAL AREA NO. 2
;f There is not sufficient evidence that the closed Low-Level Radio-
ﬁf active Disposal Area No. 2 site has potential for creating environmental |
;:£ contamiation and a follow-on investigation is not warranted. The mate- |
rials removed from Site No. 1 were placed at Site No. 2, which is fenced
%i\: and posted with warning signs.
Q’ﬁ
N
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This site is underlain by man-made soils (fill or Haplaguents -
urban land) and clayey residuum, It is unlikely that a shallow peren-

nial aquifer is associated with these soils. The site received a HARM

score of 36.

LANDFILL NO. 2

There is not sufficient evidence that the Landfill No. 2 site has
potential for creating environmental contamination and a follow-on
investigation is not warranted. This site was used for the disposal of
general Yase refuse; there is no evidence of hazardous waste disposal at

this site. The site received a HARM score of 35,

LANDFILL NO. 3

There is not sufficient evidence that the Landfill No. 3 site has
potential for creating environmental contamination and a follow-on
investigation is not warranted. This site was used for the disposal of
general base refuse; there is no evidence of hazardous waste disposal at

this site. The site received a HARM score of 34.

LANDFILL NO. 4

There is not sufficient evidence that the Landfill No. 4 site has
potential for creating environmental contamination and a follow-on
investigation is not warranted. This site was used for the disposal of
general base refuse; there is no evidence of hazardous waste disposal at

this site. The site received a HARM score of 34.
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! .. SECTION 6
N RECOMMENDATIONS
ﬁ:: Six sites were identified at Whitemar AFB as having the potential
?:: for environmental contamination. These sites have been evaluated using
-~ the HARM system which assesses their relative potential for contamina-
\fu tion and provides the basis for determining the need for additional
%3 Phase iI, IRP investigation. All of the sites have sufficient potential
fﬁf to create environmental contamination and Phase Il investigations are
L recommended, All sites have been reviewed with regard to land use
,23 restrictions which may be applicable.
.2:
‘ﬁ PHASE II MONITORING
;*X The subsequent recommendations are made to further assess the
‘\: potential for environmental contamination from waste disposal areas at
.;i Whiteman AFB. The recommended actions are generally one-time sampling
E:: programs to determine if contamination does exist at the site, if
s contamination is identified, the sampling program may need to be ex-
,Q panded to define the extent of contamination, The recommended moni-
'}? toring program, including analytical parameters, is summarized in Table
:35 6.1. The proposed parameter lists are based upon consideration of the
:~ identity of the potential contaminants. Figure 6.1 illustrates several
;} proposed Phase II monitoring locations. Precise boring locations are to
gi be determined at the initiation of Phase II activities. The proposed
,ﬂ: sampling locations are based upon consideration of local soil and sur-
;ﬁ face water conditions. Water samples should be taken during low-flow

0
A

periods. Environmental sampling may consist of the following proce-

+ e
a ot

dures:

.

,4‘ ‘4 o’.'-'

1. Stream (grab) sampling at strategically selected locations and

analysis for certain indicator parameters.

4.
7242,
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TABLE 6.1
RECOMMENDED MONITORING PROGRAM FOR PHASE II
IRP AT WHITEMAN AFB

Area/Site (Rating Score)

Recommended Honitorlnq( "

Recosmended
Analytical Parametesrs

Chlordane Application
Areas (65)

Fire Protection Training
Area (63)

Landfill No. 5 (62)

Excess Pesticide Disposal
Area (59)

Sodium Chromate Treatment
Area at Wasts Treatment
Plant (56)

Drum Storage Area at
Bldg. T-9 (51)

Drill borings 5 feet deep at selected loca-
tions. Sample at one foot intsrvals.

Drill borings S feet deep at four locations
around sita. Sample at one foot intervals.

Sample stream water (Long Branch) at two
locations. Sample sedimants.

Drill borings 5 feet deep at three
locations around site. Sample at
one foot intervals.

Perform surficial soil sampling at
four locations around site.

Drill borings S feet deep at three
locations around site. Sample at one
foot intarvals. Obtain grab sasple
from nearby storm drain.

pH
Chlordane

pH

Total dissolved solids
0il and grease

Total organic carbon
Total organic halogens
Phenols

Chromium

Lead

pH

Total dissolved solids
0il and grease

Total organic carbon
Total organic halogens
Phenols

Chroaium (V1)

Lead

pH

Total dissolved solids
Total organic halogens
Phenols

Pesticides

pH
Total dissolved solids
Chromium

pH

Total dissolved solids
0il and grease

Total organic carbon
Total organic halogens
Phenols

Chromjum (V1)

Lesad

(1) See Pigure 6.1 for sampling locations.

’ -
o,
La

6-2

EIIC RS, WS P AR AT P, W Il I AL P W . L PE PGT R G0 ¥ L W Syl Sy T Yo, Sy S, S, iy e .




e e ks o et
-

el dan fancind e dan jint gt Aniia s Lt Sl M S

FIGURE 6.1

SININNDO0A NOILYTIVLISENI 84V NYWNILIHM 30HNOS

! NOILVOO1 ONITdNYS
...|.... g B<¢9zmp<;mo<u¢:w0

NOILYDOT ONITdWVS
(4330 1004 $°0) VIoiduns W

LANVId LNIJWLVIHL JLSVM LV ' 1 RYEGER

V3HV INIWLVIHL —
JLVNOHHD WNIAOS

= Svauv
Y NOILVOITddV INVAQHOTHO

V3V 1vsodsia
S T 341011S3d
] - . .,...:.x....“..:..“;u ...... S$S30X3
vV3uV ONINIVHL & | . v

: il

1 ' i '

= L g AT T

& - ‘ K3 3 . '

£ . . .

: A 3 (L v

v 4 N SO w0 - \AYAUXY N

. : i R AN L
! | Y Lo Ne '
wen ' [ - - . B 2 3
. ! L ., N
e .
/ AL . . ~ N

© 6-1"9018 LV 3
|, vauv 39vHO1S WnYa |}

HONVYHSE ONOT

—ereer. DONIHOLINOW

sontmdw | | || SEES ~ V.ININNOHIANT HOA
D ~ G3AN3IWNOD3Y S3LIS

84V NVN3ILIHM

ES ENGINEERING - SCIENCE

6-3

Cafayl L

P
PR
Ly WEPRR R

W™ .
ot
[ SV Nl WAy,

- » v - -
tAtatmNafar



RO T RS R e Joad o dre ] ".-':*‘_:*‘T

2, Surficial soil sampling (no deeper than six inches below
surface) and analysis for certain indicator parameters.

3. Shallow scil boring (five feet deep), sampling at one foot
intervals (five samples per boring) and analysis for selected

indicator parameters.

Geophysical techniques have not been recommended for use at this
installation for several reasons including the high clay content of
surficial soils and the proximity of some sites to area surface waters
(F-5 borders on Long Branch; the WTP borders Brewer Branch). Clay soils
tend to degrade the performance of geophysical instruments, while the
proximity to other sites and the streams could make data interpretation
questionable.

The recommended environmental monitoring programs for those sites

o receiving comparatively high HARM scores follows:

e

{: Chlordane Application Areas

T The chlordane application was centered in housing and light indus-

»

)
»

trial areas essentially underlain by silty or loamy soils possessing low
permeabilities. Although the areas may be underlain by ephemeral shal-
low aquifer(s), it is not believed that a conventional ground-water
quality monitoring system can be established which will yield depend-
able, representative samples. This is because the soils may only con-
tain water seasonally and in some areas, not at all. Therefore, soil

sampling is recommended. At this time, it is recommended that some

fifty (50) five-foot deep test borings be advanced in suspected contami-
nant areas, sampling at one-foot depth intervals, Soil "blank" samples
should be obtained for comparison purposes from selected borings drilled
in "clean" areas. A total of five soil samples should be collected from
each boring., Samples should be subjected to the E.P. toxicity test; the
extract should be tested for the parameters listed in Table 6.1.

Fire Protection Training Area

In order to determine if FPTA ~ related contamination exists at the
site, four (4) borings should be drilled in areas of suspected contami-
nation using a hollow stem auger or similar process. 1In addition, one

boring should be drilled outside the area of suspected contamination to

A AP _c_ casma e alm A e s AR A m A mom s e =

serve as a blank. Sampling of soil materials (probably a man-made fill
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or disturbed clayey residuum) should commence at ground surface and be
performed at one-foot intervals, so that a maximum of five (5) samples
is collected at each boring location. Soil samples should be extracted
with water according to the E.P. toxicity extraction procedure, and the
water extract should be analyzed for the selected indicator parameters
listed in Table 6.1. Ground-water monitoring is not recommended at this
time due to the probable absence of a shallow aquifer system permitting
conventional subsurface monitoring schemes. The clayey soils present in
the vicinity of this site may preclude the infiltration of contaminants
into deeper water-bearing zones.

Landfill No. 5

Landfill No. 5 is located immediately adjacent to Long Branch,
which traverses the south portion of the base. The site is probably
underlain by alluvium (silty, sandy material with some clay) in that
portion of the landfill near the stream. The section of landfill most
distant from the stream could be underlain by clayey residuum. It is
unlikely that a uniform shallow aquifer underlies the site. The geo-
logic setting of the site does not appear to f;vor a conventional
ground-water monitoring scheme. The site's proximity to Long Branch and
its apparent low surface elevation to the stream suggest that the stream
may be both the landfill's primary source of water (with which, leachate
is generated) and the primary environmental receptor of waste-related
contamination. During wet season stream high-flows, a good portion of
the landfill's lower extent probably is inundated. Therefore it is
recommended that stream (grab) sampling be conducted at the locations
shown on Figure 6.1. Samples should be analyzed for the indicator
parameters listed on Table 6.1.

Excess Pesticide Disposal Area

N A Ry TR

This site is located in a relatively level area and is likely
underlain by clayey residuum. In order to determine if environmental
contamination has occurred because of past disposal practices, test
boring, sampling, and analysis are recommended. Three (3) shallow (five
foot deep) test borings should be advanced in areas of suspected con-
tamination and one blank should be taken outside the area. Sampling
should commence at ground surface and be performed at one foot intervals

so that a maximum of five samples is collected at each boring location.
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The soil samples should be ex.racted with water according to the E.P.

toxicity extraction procedure, and the water extracts should be analyzed
for the indicator parameters listed in Table 6.1.

Sodium Chromate Treatment Area At Waste Treatment Plant

Although this site could be located in an area where subsurface
contaminant migration is possible, the very small quantities of mate-
rials lost suggest that a modest environmental monitoring program should
be sufficient. Therefore, it is recommended that surficial (surface to
a maximum depth of six inches) soil sampling be performed at four (4)
locations within the area of suspected contamination and a blank be
taken outside the area. Each soil sample should be extracted with water
by the E.P. toxicity extraction procedure and the water extracts should
be analyzed for the parameters listed in Table 6.1.

Drum Storage Area at Building T-9

Building T-9 is situated in a developed area of the base and is
underlain by essentially clayey soils possessing low permeabilities. It
is unlikely that a uniform shallow aguifer is present in the area. 1In
order to determine if contaminant migration has occurred, test boring,
soil sampling, water sampling and analyses are recommended. Three (3)
shallow (five-foot deep) test borings should be advanced in areas of
suspected contamination and one (1) blank sample should be obtained
outside of the area of interest, Soil sampling should be conducted at
one-foot depth intervals, so that a total of five samples are obtained
per boring. The soil samples should be analyzed in accordance with the
E.P. toxicity test and the extracts tested for the parameters listed in
Table 6.1. In addition, a one-time grab (water) sample should be ob-
tained from the nearby storm drain. The grab sample should be analyzed

for the parameters listed in Table 6.1.

RECOMMENDED GUIDELINES FOR LAND USE RESTRICTIONS

It is desirable to have land use restrictions for the identified
sites to (1) provide continued protection of human health, welfare and
the environment, (2) insure that migration of potential contaminants is
not promoted through improper land uses, (3) facilitate compatible
development of future USAF facilities and (4) allow identification of

property which may be proposed for excess or outlease,
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The recommended gquidelines for land use restrictions at each iden-
tified disposal site at Whiteman AFB are presented in Table 6.2. A
description of the land use restriction guidelines is included in
Table 6.3, Land use restrictions at sites recommended for on-site
monitoring should be reevaluated upon completion of the Phase II program

and appropriate changes made,
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TABLE 6.3
DESCRIPTION OF GUIDELINES FOR LAND USE RESTRICTIONS

Guideline Description

Construction on the site Restrict the construction of structures
which make permanent (or semi-permanent)
and exclusive use of a portion of the
site's surface.

. - el
.'."3“ ""J*lﬁt oY A

.
PN

AR
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o Excavation Restrict the disturbance of the cover or
subsurface materials.

N Well construction on or Restrict the placement of any wells

near the site (except for monitoring purposes) on or
within a reasonably safe distance of the
site, This distance will vary from site
to site, based on prevailing soil condi-
tions and ground-water flow.

WP Y ¥ Ai“‘ Ala

PEES o0

Agricultural use Restrict the use of the site for agri-
cultural purposes to prevent food chain
contamination.

Silvicultural use Restrict the use of the site for silvi-
cultural uses (root structures could
Fl disturb cover or subsurface materials).

~, Water infiltration Restrict water run-on, ponding and/or
irrigation of the site. Water infiltra- .
tion could produce contaminated leachate. -

b, Recreational use Restrict the use of the site for
recreational purposes.

R Burning or ignition sources Restrict any and all unnecessary sources
. of ignition, due to the possible presence
")

~

g K a4 & _a_8

of flammable compounds.

Disposal operations Restrict the use of the site for waste
disposal operations, whether above or
a below ground.

~ Vehicular traffic Restrict the passage of unnecessary

X vehicular traffic on the site due to the
» presence of explosive material(s) and/or
< of an unstable surface.

g s a Bt

- Material storage Restrict the storage of any and all
- liguid or solid materials on the site.

Housing on or near the site Restrict the use of housing structures on

. or within a reasonably safe distance of
the site,
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BIOGRAPHICAL DATA
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EES ENGINEERING-SCIENCE

BIOGRAPHICAL DATA

Eric Heinman Snider

Senior Chemical Engineer

Pll Redacted

o\ Education

" Sese =00

4

M B.S. in Chemistry (Magna Cum Laude), 1973, Clemson University,

$4 Clemson, S.C.

b M.S. in Chemical Engineering, 1975, Clemson University, Clemson, S.C.
N Ph.D. in Chemical Engineering, 1978, Clemson University, Clemson,
28 S.C.

_'n

"

. Professional Affiliations

s Registered Professional Engineer (Cklahoma No. 13499,
1 Georgia No. 14228)

o American Institute of Chemical Engineers

k: American Chemical Society

e American Scociety for Engineering Education

- Certified Professional Chemist, A.I.C. (1975)

¥

Honorary Affiliations

- Sigma Xi

o Tau Beta Pi

W Phi Kappa Phi

3- Who's Who in the South and Southwest, 1981

Outstanding Young Men of America, 1983

e
;4 Experience Record

- -

% 1971-1975 Texidyne, Inc., Clemson, S$.C., Staff Chemist. Re-
o sponsible for routine and specialized chemical analyses

4 ¢,
PR T B

D
(4

()
s s o AE

for water, wastewater, solid wastes, and air pollution
testing. Experience in gas chromatography, atomic
absorption, microbiological testing.

1975-1978 Texidyne, Inc., Clemson, S.C., Part-time Consul*tant.
Responsible for overall management of laboratary
facilities and some wastewater engineering studies.
Also ran incinerator performance studies,
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Zric 4. Snider (Continued)

1976-1977 Clemson University, Clemson, S.C., Chief Analyst sn
airborne fluoride monitoring project in Chemical
Engineering Depar<ment, performed for Owen-Corniac
Fiberglas Corp., Toledo, OChio.

1978-1982 The University of Tulsa, Tulsa, OK., Assistant Prc-
fegssor of Chemical Engineering and Associate Director,
University of Tulsa Environmental Protection Projects
(UTEPP) Program. VNormal teaching duties; research
centered on specialized petroleum refinery problems of
water and solid wastes and oil-water emulsions. Super-
vised an industry-sponsored research program in <he
area of oil-water emulsion breaking technologies.

1982-1983 The University of Tulsa, Tulsa, OK., Associate Pro-
fessor of Chemical Engineering and Director of UTEPP
Program. Normal teaching duties; researched and wrote
five monographs on environmental areas; including,
incineration, flotation, gravity separaticn, screen-
ing/sedimentation, and equalization.

1983-Date Engineering-Science, Senior Engineer. Respconsible for
a wide variety of waste treatment, chemical process,
resource recovery, energy, incineration and air pol-
lution control activities for industrial, governmental
and local municipal clients. Recent activities include
incineration evaluation for a toxic chemical disposal
facility to be operated by the U.S. Army on Johnston
Atoll, investigation of the breaking of cil/water
emulsions from an industrial process discharge, analy-
tical verification of oil residues in contaminated
ground water at a hazardous waste disposal site and
evaluation of alternative treatment technologies for a

- new pharmaceutical production facility including vapor

re-compression evaporation, incineration, biclogical
oxidation and various air pollution control systems.
Particularly strong technical areas include waste
treatment chemistry, incineration, analytical trouble-
shooting, R&D and resource recovery technologies
including energy recovery.

Publications

Snider, E.H., and J.J. Porter: Ozone Destruction of Selected Dyes in
Wastewater, Am Dyestuff Rep., 63 (8), 36-48, 1974.

Porter, J.J., and E.H. Snider: Thir<y Day Biodegradability of Tex-
tile Chemicals and Dyes, Book of Papers of 1974 National Technizal
Conference of AATCC, 427-436 (1974).

Snider, E.H., and J.J. Porter: Ozone Treatment of Dye Waste, S
Water Pollut. Control Fed., 46, 886-894, 1974.
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§. Snider (Continued) o ENGNEERING-SCIENCE

Porter, J.J., and E.H. Snider: Long Term Biodegradabilizy »f Texzi.=2
Chemicals, J, Water Pollut. Control Fed., 48, 2198-2210, 1975,

Snider, E.H., and J.J. Porter: Comparison of Atmospheric Hydrocarson
Levels with Air Quality Standards, Am, Dyestuff Ref,, 85 (3), 22-31,
1976.

Snider, E.H.: Organization of a Functional Chemical Engineeryng
Library; Chem. Eng. Ed., 11 (1), 44-48, 1977.

Snider, E.H., and F.C. Alley: Kinetics of the Chlorination of 3i-
phenyl Under Conditions of Waste Treatment Processes, EZnv. 3ci.

Tech., 13, 1244-1248 (1979).

Snider, E.H. and 7.C. Alley: Kinetics of Biphenyl Chlorinaticn .n
Aqueous Systems in the Neutral and Alkaline pH Ranges, Chapter 21 :n
Proceedings Third Conference on Chlorination, Ann Arbor 5cience
Publishers, Inc., Ann Arbor, MI, 1980.

Sublette, K.L., E.H. Snider, and N.D., Sylvester: Powdered Ac=ivatcad
Carbon Enhancement of the Activated Sludge Process: A Study of the
Mechanisms, in Proceedings of the Eighth Annual Water and Wastewater
Equipment Manufacturers Association (WWEMA) Industrial Pollution Con-
ference, pp. 351-369, 1980,

Snider, E.H.: "Chemical Engineering Laboratory Courses at The Uni-
versity of Tulsa: Improving the Communication of Technical Resul=s,"
in Proceedings of the Fifteenth Midwest Section Conference of ASEZ,
pp. IIB28-IIB3S, 1980.

Snider, E.H.: "Chemical Engineering lLaboratory Experiment: Mass
Transfer Tray Hydraulics," in Proceedings of 16th Midwest Secticn
Conference of ASEE, pp. II A-9 - II A-16, 1981,

Snider, E.H.: “"Chemical Engineering lLaboratory Experiment: Mass
Transfer Tray Hydraulics," in Proceedings of 1981 ASEE National
Meeting, Vol. II, pp. 360-363, 1981.

Snider, E.H. and F.S. Manning: "A Survey of Pollutant Emission
Levels 1n Wastewaters and Residuals from the Petroleum Refining
Industry,” Env, International, Vol. 7, pp. 237-258, 1982.

Sublette, K.L., E.H. Snider and N.D., Sylvester: "A Review of zhe
Mechanism of Powdered Activated Carbon Enhancement of Activated
Sludge Treatment," Water Research, 16, 1075-1082 (1982).

Books; Monographs; Chapters

Manning, F.S., and E.H. Snider; "Equalization," Invited Monogracn wn
Series on Wastewater Treatment Technology, W.W. Eckenfelder and J.w.
Patterson, ed., 1981,

Ford, D.L., F.S. Manniag, and E.H. Snider: "Flotat:ion," Invited “cn-

ograph 1n Series on Wastewater Treatment Technology, W.W. Eckenfal.ier
and J.W. Patterson, ed., 1981,
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Eric 4. snicder (Conc.nued) ES EERING-SCIENCE
Manning, F.S., and E.H. Snider; "Qil and Grease Removal by Gravirzy,"
Invited Monograpn in Series on Wastewater Treatment Technology, W.W.
Eckenfelder and J.W. Patterson, ed., 1981.
Manning, F.S., and E.H. Snider; "Incineration: Wastewater Treatment
Applicaticns,” Invited Monograph in Series on Wastewater Treatment
Technelogy, W.W. Eckenfelder and J.W. Patterson, ed., 1981,
Manning, F.S., E.H. Snider, and E.L. Thackston: "Screening and 3Sed:-
mentation,” Invited Monograph in Series on Wastewater Treatment Teca-
nology, W.W. Eckenfelder and J.W. Patterson, ed., 1981,
Short Courses and Presentations
January 1974 Presentation of paper, "Comparison of Existing Air
Pollution Levels with Standards,"” Third annual Con-
- ference on Textile Wastewater and Air Pollution Con-
o trol, Hilton Head Island, S.C.
o May 1974 Presentation of paper, "Thirty Day Biodegradabilizy of
-, R . . N
AN Textile Chemicals and Dyes," 1974 Annual Technical
S Conference of American Association of Textile Chemists
25 and Colorists, New Orleans, LA.
Lt June 1977 Presentation, "Air Pollution Instrumentation”; 3Shor=
A . Course on Industrial Pollution Control, Clemson Univer-
{:{f sity, Clemson, S.C.
Y . _ ,
RN June 1977 Presentation, "Industrial Sludge Treatment and Dis-
«® o . .
N posal”; Short Course on Industrial Pollution Control,
e Clemson University, Clemson, S.C.
", . . , R
AN October 1977 Presentation, "A Xinetic Study of the Reactions of
R Biphenyl and Chlorine in Water to Form Chlorobi-
:{f- phenyls"; Chem. Eng. Dept. seminar, Clemson Univers.zty,
yaio) Clemson, S.C.
'f?; January 1978 Presentation of paper, "Carbon Adsorption for Removal
) of Gaseous Pollutants,"” 1978 Technical Meeting of
LR R ) X . ) .
\i\ American Association of Textile Chemists and Colorists,
‘ ": New York, N.Y.
. . . .
o January 1978 FPresentation of paper, "Carbon Adscrption for Removal
s of Gaseocus Pollutants," The University cof Tulsa, Tulsa,
DY oK.
* '$.,
o
fQJ June 1980 Presentation of paper, "Powdered Activated Carben
f . : i .
:?' Enhancement of the Activated Sludge Process," Zignhth
o Annual Meeting of the Water and Wastewater Treaczlenct
o Manufacturers Association, Austin, TX.
.
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Eric H. Snider

June 1981

March 1982

(Continued)

Presentation of paper,

ES ENGINEERING~-SCIENCE

Experiment in Tray Hydraulics,"”

Meeting of Aam.

CA.

Presentation of paper,

for Engr.

“The Valve Tray Column:

Annual National
_os Angeles,

Education,

vated Sludge Process,” Chem. Engr. Dept. seminar
series, University of Oklahoma, Norman, OK.
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Biographical Data

JOHN R, ABSALON
Hydrogeologist

Pll Redacted

Education
B.S. in Geology, 1973, Upsala College, East Orange, New Jersey

Professional Affiliatioms
Certified Professional Geologist (Indiana No. 46)
Association of Engineering Geologists
Geological Society of America
National Water Well Association

Experience Record
1973-1974 Soil Testing Incorporated-Drilling Contracters,

Seymour, Connecticut. Geologist. Responsible for
the planning and supervision of subsurface investi-
gations supporting geotechnical, ground-water con-
tamination, and mineral exploitation studies in the
New England area. Also managed the office staff,
drillers, and the maintenance shop.

1974-1975 William F. Loftus and Associates, Englewood Cliffs,
New Jersey. Engineering Geologist. Responsible for
planning and management of geotechnical investigations
in the northeastern U.S. and Illincis. Other duties
included formal report preparation.

1975-1978 U.S. Army Environmental Hygiene Agency, Fort Mc-
Pherson, Georgia. Geologist. Responsible for
performance of solid waste disposal facility siting
studies, non-complying waste disposal site assess-
ments, and ground-water monitoring programs at mili-
tary installations in the southeastern U.S., Texas,
and Oklahoma. Also responsible for operation and
management of the soil mechanics laboratory.

197 8-1980 Law Engineering Testing Company, Atlanta, Georgia.
Engineering Geologist/Hydrogeologist. Responsible
for the project supervision of waste management, water
quality assessment, geotechnical, and hydrogeologic
studies at commercial, industrial, and government
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John R. Absalon (Continued)

T facilities. General experience included planning and
e management of several ground-water monitoring programs,
- development of remedial action programs, and formula-
- tion of waste disposal facility liner system design
recommendations., Performed detailed ground-water
quality investigations at an Air For-:e installaticn in
.- . Georgia, a paper mill in southwestern Georgia, and

o industrial facilities in Tennessee.

o 1980-Date Engineering-Science. Hydrogeologist. Responsible

for supervising efforts in waste management, solid
waste disposal, ground-water contamination assessment,
leachate generation, and geotechnical and hydrogeco-
logic investigations for clients in the industrial and
governmental sectors. Performed geologic investiga-
tions at twenty Air Force bases and other industrial
sites to evaluate the potential for migration of

3 hazardous materials from past waste disposal practices.
7 Conducted RCRA ground-water monitoring studies for in-
¥ dustrial clients and evaluated remedial action alterna-
tives for a county landfill in Florida. Conducted
quality management, hydrogeologic and ground-water
quality programs for the pulp and paper industry at
several mills located in the Southeast United States.

Publications and Presentations
"An Investigation of the Brunswick Formation at Roseland, NJ,"
1973, with others, The Bulletin, Vol 18, No. 1, NJ Academy
of Science, Trenton, NJ.

f: , "Engineering Geology of Fort Bliss, Texas,"” 1978, coauthor: R.
o5 Barksdale, in Terrain Analysis of Fort Bliss, Texas, US Army
Topographic Laboratory, Fort Belveoir, VA.

"Geologic Aspects of Waste Disposal Site Evaluatioms,” 1980, with
others, Program and Abstracts AEG-ASCE Symposium on Hazardous
Waste Disposal, April 26, Raleigh, NC.

_lﬁ "Practical Aspects of Ground-Water Monitoring at Existing Disposal
Sites,” 1980, coauthor: R.C. Starr, Proceedings of the EPA National
Conference on Management of Uncontrolled Hazardous Sites, HMCRI,
Silver Spring, MD.

-

.J "
<.t Improving the Reliability of Ground-Water Monitoring Systems,”
x; 1981, Proceedings of the Madison Conference of Applied Research
o and Practice on Municipal and Industrial Waste, University of

Wisconsin-Extension, Madison, WI.
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ES ENGINEERING-SCIENCE

John R. Absalon (Continued)

Ground-Water Meonitoring Workshop, 1982. Presented to Mississippi
'%15 Bureau of Pollution Control, Jackson, 15-17 February.

Ground-Water Monitoring Workshop, 1982. Presented to Alabama
Division of Solid and Hazardous Waste, Huntsville, 20-21 July.

'_) Ground-Water Monitoring Workshop, 1982. Presented to Kentucky Waste
;Q; Management Division, Bowling Green, 27-28 July.

L

j:j; "Identification and Treatment Alternatives Evaluation for

o Contaminated Ground Water,"” 1982, coauthor: M. R. Hockenbury.
S Presented to Association of Engineering Geologists Symposium on

- Hazardous Waste Disposal, Atlanta, 17 September.

-:&f‘ "Preliminary Assessment of Past Waste Storage and Disposal Sites,”

1982, coauthor: W. G. Christopher. Presented to Association of
Engineering Geologists Symposium on Hazardous Waste Dispasal,
Atlanta, 17 September.

"Treatment Alternatives Evaluation for Aquifer Restoration,” 1983,
coauthor: M. R. Hockenbury, Proceedings of the Third National
Symposium on Aquifer Restoration and Ground Water Monitoring, NWWA,
Worthington, OH.
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ES ENGINEERING-SCIENCE

Biographical Data

THOMAS R. HARPER
Chemist

Pll Redacted

Education

B.S. in Chemistry, 1983, Ohio State University, Columbus, OH
B.S. in Microbioclogy, 1983, Ohio State University, Columbus, OH

Professional Affiliations

American Chemical Society

Experience Record

Summers Reliance Electric Company, Stone Mountain, Georgia -

1980-1981 Test Technician. Performed guality assurance testing
on instrumentation and wiring on control panels. Per-
formed stress and performance testing and some trouble-
shooting on programmable controllers.

1983-Date Engineering-Science, Inc., Atlanta, Georgia - Analyti-
cal Chemist. Laboratory activities included analytical
work involving samples from industrial/environmental
clients. Analyses for priority pollutants, heavy
metals, and organic compounds on samples including
soils, sludges, water, and wastewater has been done in
the laboratory. Analytical instrumentation includes
atomic absorption and TOC. Experience includes work
with gas and liquid chromatography, infrared and
nuclear magnetic resonance spectroscopy. ‘Field work
includes sampling of sludges and waste water, assisting
staff geologist in aguifer pump testing and geophysical
resistivity work in determining possible sources of
contamination., Data search and observations for poten-
tial environmental problems has also been performed.
Typical industrial clients for whom analyses have been
performed include: Searle, Merck, U.S. Air Force,
General Battery and FMC.
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Education

E S ENGINEERING~SCIENCE

Biographical Data

ROBERT J. REIMER

Chemical Engineer

B.S. in Chemical Engineering, 1979, University of Notre Dame

B.A. in Art,

1979, University of Notre Dame

M.S. in Chemical Engineering, 1980, University of Notre Dame

Honors

Amoco Company Fellowship for Graduate Studies in Chemical

Engineering,

Professional Affi

University of Notre Dame (1979-1980)

liations

American Ins

Experience Reccrd

titute of Chemical Engineers

1978-1979

1979-1980

1980-Date

PEDCo Environmental, Cincinnati. Engineer's Assistant.
Responsible for compilation of data base report review-
ing solid waste disposal in the nonferrous smelting
industry. Participated in SO, scrubber emissions test-~
ing program, Columbus, Ohio. Worked on team establish-
ing a computerized reference file on the overall smelt-
ing industry. Performed technical editing and report
review,

Camargo Associates, Ltd., Cincinnati. Design Engineer
and Draftsman. Responsible for HVAC design on numerous
projects. Designed fire protection system for an in-
dustrial plastics press. Designer on various general
plumbing jobs. Prepared EPA air pollution permit ap-
plications.

Engineering-Science. Chemical Engineer. Responsible
for the preparation of environmental reports and permit
documents as well as providing general environmental
assistance to clients to assure compliance with state
and federal regulations.




RN R R R R R el DI e AfC Rl Sl it

ES ENGINEERING-SCIENCE

Robert J. Reimer (Continued)
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1980-Date Developed cost estimates for several hazardous waste
management facility closures. Prepared several Interim
Status Standards Manuals, including Manifest Plans,
Waste Analysis Plans, Closure Plans and Contingency/
Emergency Plans. Provided technical assistance in the
design of a one-million gallon per year fuel alcchol
production facility.
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L~
- Provided assistance for a water reuse/reduction plan at

a major petroleum refinery. Conducted an extensive
review of emerging energy technologies for the Depart-
ment of Energy. Participated in several Installation
Restoration Programs for the U, S. Air Force. Assisted
in the design of a contaminated ground water air strip-
ping column based on a lab model to be developed. Pre-
pared several delisting petitions for the removal of
industrial wastestreams from EPA's hazardous waste list,
Assisted in a study of waste oil reuse for the U.S. Army
CERL.
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APPENDIX B
LIST OF INTERVIEWEES
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(‘ TABLE B.1
\:- LIST OF INTERVIEWEES
o
.
f .1:
ol
3 Years
] Most Recent Position Service
N
. Environmental Coordinator 2
-
\,-‘_‘:: Civilian, Environmental Planning Section Chief 2
LAS
\ NCOIC, Base Historian 0.5
~
-~ civilian, DPDO Chief 23
A
20N Civilian, Superintendent, Sanitation 27
.\‘-.
N
.’: Civilian, Real Property Officer 29
' Civilian, Assistant Real Property Officer 23
28
Ko NCOIC, Grenades 2
-.'-.
" NCO, Facility Manager, Munitions 2
ALY
. Civilian, Munitions Maintenance Operator 4
oY
e Civilian, Waste Treatment Plant Operator 14
f
B .
,{::,; Civilian, Waste Treatment Plant Operator 9
o
i NCOIC, Waste Treatment Plant 0.5
ot -
.*_:'.:j: civilian, Engineering Technician (Retired) 30
~'.::~:' Civilian, Chief of Engineering Construction (Retired) 24
Civilian, Deputy Chief of Operations (Retired) 28
.\..l
.}.,,: Civilian, Deputy Base Civil Engineer 22
&
s »
}' s .
.-;:, Civilian, Waste Treatment Plant Operator 20
n\':
@ NCO, Facility Manager 2
j': Civilian, Chief Missile Engineer 11
Y
N
::"i : NCO, Site Manager 5
')
A
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" TABLE B.1
Y (Continued)
LIST OF INTERVIEWEES
A
ANLY
\‘:\'
o
A
O, Years
3o Most Recent Position Service
‘_:‘:_.
-',.:-‘f. NCO, Site Manager 2
<
NCO, Site Manager 3
S NCO, Site Manager 0.5
= NCO, Facility Manager 3
o
NCO, Site Manager 8
y A
T Ve
S0 NCO, Facility Manager 0.5
LA
2 o o .
) NCO, Reconcilliator of Site Discrepancies 5
NCOIC, Maintenance Data 20
S
W Civilian, Missile Engineer 6
:f_} NCO, Maintenance Data Technician 12
. NCO, QOC Evaluation 14
G
e NCO, Maintenance Superintendent 0.5
j;'::: NCO, Maintenance Liaison Force Officer 3.5
NCO, Site Manager 0.5
5
O NCOIC, Fuel Systems 3
\‘f.:
3;:. Civilian, Missile Water Technician 10
Civilian, Heavy Equipment Maintenance Supervisor 30
DAY
-.:,x
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-
T
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TABLE B.2

LIST OF OUTSIDE AGENCIES

Earl Kane, Hydraulic Engineer, Flood Plain Management Section, Kansas
City District, U. S. Army Corps of Engineers, 700 Federal Building, 601
East 12th Street, Kansas City, MO 64106. Phone: 816/374-3955.
December 12, 1983,

Steve Smith, Supervisor, Knob Noster Water and Wastewater Department,
107 East South Railroad, Knob Noster, MO 65336. Phone: 816/563-2595.
December 6, 1983.

Vy Brielefeldt, Planner, Show-Me Regional Planning Commission, P. O. Box
348/College and Culton Streets, Warrensburg, MO 64093, Phone:
816/747-294. December 7, 1983,

Don E. Miller, Senior Scientist, Ground-Water Section, Missouri Division
of Geology and Land Survey, P, O. Box 250, Rolla, MO 65401. Phone:
314/364-1752. November 30, 1983.

Leo Emmett, Hydrologist, U. S. Geological Survey - Water Resources
Division, Mail Stop 200/1400 Independence Road, Rolla, MO 65401. Phone:
314/341-0824., November 29, 1983.

Paul F. Larson, Soil Scientist U.S. Department of Agriculture, Soil
Conservation Service 555 Vandiver Drive Columbia, MO 65201 314/875-5212

Stan Calow, Environmental Engineer Drinking Water Branch U.S. Environ-
mental Protection Agency, Region VII 324 East 11th Street Kansas City,
MO 64106 816/374-6514

Richard Locks, Environmental Specialist Missouri Department of Natural
Resources, Water Pollution Division. P.0O. Box 1368 Jefferson City, MO
65701 314/751-3241

Richard Wehnes, Aquatic Environmental Coordinator Missouri Department of
Natural Resources, Division of Environmental Quality P.O. Box 1368
Jefferson City, MO 65101 314/751-4115
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APPENDIX C
TENANT MISSIONS - WHITEMAN AFB
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. APPENDIX C

"
F]
R B e MRS a. e AlA A e M A e A B A R _mme A A A

- TENANT MISSIONS - WHITEMAN AFB
féﬂ 1, Air Force Commissary Service, mission is to provide food service to
" all personnel on base.
s . . N
-~ 2, Detachment 8 - Air Force Institute of Technology, mission is to
provide Master in Business Administration programs for launch
- control officers.
L.
A e
\{. 3. 37 aAir Rescue and Recovery Squadron, DET 9, mission is to provide
N the capability for long range, long endurance search and rescue
n? operation. DET 9 has four UH-1F helicopters.
A 4. Office of Special Investigation, DET 1206, is a special investiga-
u; tive service that provides information on criminal activities and )
o security matters to the Commander, Whiteman AFB, and the Department
_%; of the Air Force.
RN
( 5, Defense Proposal Disposal office, mission is reutilization, trans- {
oo fer and donation of DOD property. b
k) )
Iﬁ 6. Elementary School provides teaching and other educational services
b~ to the children of base personnel.
~
7. Army Aviation Support Facility, Missouri Army National Guard, |
- provides avaiation training for avaiation elements of the Missouri {
;: Army National Guard, National Guard operations have 27 helicopters
’$~ in use on the airfield.
N
\
¥ 8., Site Activation Task Force (SATAF), DET 31 (AFSC), directs and
:: coordinates all field organizations participating in the programmed
DS alteration of the wing's Minuteman missiles. )
4
}}: 9. United Missouri Bank, provides banking and other financial services
e to base personnel. )
- 1
.' 10. U.S. Postal Service, provides non-military postal services to the
A base.
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TABLE D.1

LIST OF PESTICIDES - DECEMBER 1983
WHITEMAN AFB

Malathion 95%

Malathion 57%
Diaznon Powder 2%

Baygon 1%
Rodentcide Pivayl
Malviex

Chlordane 72.0%
Phostoxin

Sodium Cyanide
Guardin Roach Powder
Talon-G
Ficam-W
Diazinon EC
Plyac 75%
Avitnil

Bolt ULD
Cythion ULV
Bolt Roach Baits
Phenotrin 2%
Rodent Cakes
Roach No More
Pyrethrum
Diazinon 2D
Wasp Freeze
Vaponite 2 0il
Pramitol 25E
Pramitol SPS
2,4-D Amine
Dursban 10CR
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TABLE D.3
SUMMARY OF SURFACE WATER STANDARDS

Parameters Standard Standard Formulator

0il and Grease 15 mg/1 OEHL of USAF

Phenols 1 ug/1 State of Missouri
Ammonia N 0.1 mg/1l State of Missouri

Iron 1,000 ug/1 State of Missouri

‘f;i Malathion 0.1 ug/1 State of Missouri

Pramitol 7.5 ug/1 Ciba-Geigy Company
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TABLE D.4

POL TANKS AT WHITEMAN AFB

- \

. .
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D a'e
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RN
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PR LA
LR I N
. ‘e

-8

N~

Source:

Number Tank Contents/Disposition
1 30,000 BBl Unleaded MOGAS, aboveground
30,000 BBl Pickled
2 10,000 RB1 Pickled
3 Off-loading Header Pickled
4 - Diesel & fuel, pickled
5 Railroad Tank Pickled
6 Truck Stand 2 Tanks, pickled
7 - Used oil, pickled
8 Unloading headers Pickled
9 Pump station Pickled
10 JP-4 Stations Pickled
1M1 Truck Stands 4 Tanks, 2 in use
12 25,000 Gal MOGAS
25,000 Gal Pickled
25,000 Gal Pickled
25,000 Gal Diesel
25,000 Gal Pickled
13 3,095 BB1 AVGAS Pickled
14 12 X 50,000 Gal Bldg. 92, JP-4
15 Fueling Outlets Pickled
16 2 X 10,000 Gal No. 2 Heating Fuel, Pickled
17 3 X 10,000 Gal MOGAS (BX Station)
18 3 X 12,000 Gal MOGAS, Diesel No. 2 and Diesel No. 3
19 Fire Station -
20 2 X 100,000 Gal Fuel 0il No. 6, Heating Plant
21 Deleted
22 Deleted
23 - BLDG. 8
24 - Concrete Pad
25 - Refueling Maintenance Shop
26 - Liquid Fuels Maintenance
27 Deleted
28 Deleted
29 10 X Hydrants Jp-4
30 Control Pit JP=4
31 Valve Pit JP-
32 1,000 Gal Diesel Tank
33 - Fuels Management Office
34 Unloading Headers 2 X Inactive
35 Unloading Headers 3 X Inactive
36 - Base Point of entry, commercial trucks
37 6,000 Gal -
38 - Check Point Area
39 - Contaminate Lube 0il
40 - LOX Storage Area
NOTE:

State capacity of active JP- lines: 26,657 gallons.
"Number" refers to numbers assigned on Tab G-7 Drawing, Sheet 1,

Base documents,
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MASTER LIST OF SHOPS
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i APPENDIX E
::\‘ MASTER LIST OF INDUSTRIAL SHOPS
' -‘;. WHITEMAN AFB
b

e Present Handles Generates Current

. Location Hazardous Hazardous TSD

. Name (Bldg. No.) Materials Waste Method

o

e CIVIL ENGINEERING

{:‘ Carpenter 705 No No -—

iél Entomology 705 Yes Yes Applied to

-~ ground/refuse.
e Fire Department S$-39 Yes No -

;:f Golf Course 3078 Yes No -

Y

o Heat Plant 140 Yes No -
sn, Heat Shop 705 Yes No -

- .

g Interior Electric 705 Yes No -

L Liquid Fuels 93 Yes Yes DPDO

- Maintenance

?ﬁj Masonry Shop 705 No No --

%

o Metal Shop 705 Yes No --

RN

2 Paint Shop 705 Yes Yes DPDO/refuse.

;f? Roads and Grounds T-9 Yes Yes o/W
o Separator/DPDO
_f% Plumbing Shop 705 No No --

ot . .

) Power Production 705 Yes Yes Neutralized to
"jf sanitary

X sewer /DPDO.
.J.\ |
e

- Refrigeration Shop 705 Yes No --

.i |
A Sewage Plant 5034 Yes No -

=

L

S E-1
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APPENDIX E
(Continued)
MASTER LIST OF INDUSTRIAL SHOPS
WHITEMAN AFB

Present Handles Generates Current
Location Hazardous Hazardous TSD
Name (Bldg. No.) Materials Waste Method

CIVIL ENGINEERING (Continued)

Water Plant 2005 Yes No -

Welding Shop 708 No No --

Exterior Electric 705 Yes Yes DPDO

Fire Extinguisher S$-39 Yes No -
Refill

COMBAT SUPPORT GROUP

Auto Hobby Shop 650 Yes Yes Contractor/-
sanitary sewer
Audiovisual/Photo 1424 Yes Yes DPDO/sanitary
Lab sewer
Firing Range 1620 Yes No -
Reprographics 1425 Yes No -- :
1
TRANSPORTATION
Allied Trades S-159 Yes Yes DPDO/refuse. '
|
Vehicle Maintenance S-159 Yes Yes DPDO/Heat ]
Plant. 3
1
Heavy Equipment T-9 Yes Yes DPDO 3
Maintenance 1
1
Machine Shop S-159 Yes No -- .
E—2 :'
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APPENDIX E
(Continued)
MASTER LIST OF INDUSTRIAL SHOPS
WHITEMAN AFB
Present Handles Generates Current
Location Hazardous Hazardous TSD
Name (Bldg. No.) Materials Waste Method
TRANSPORTATION (Continued)
Minor Maint./ §-159 Yes Yes DPDO/neutral-
Battery Shop ized to sani-
tary sewer.
Packing and Crating 115 No No -
Refueling Mainte- 2 Yes Yes DPDO
nance
SUPPLY SQUADRON
Fuels Lab 87 Yes Yes Fire
Department
351 FMMS
Corrosion Control T-30 Yes Yes DPDO
Facility Maintenance S-4 Yes Yes DPDO
Mechanical Shop s-41 No No -
Periodic Mainte- T-30 No No -
nance Team
PMEL S=140 Yes No -—
Pneudraulics Shop T-30 No No --
Refrigeration Shop S-43 Yes Yes DPDQ/sanitary
sewer,

.. '._-.‘- ','- \. (% : \.-c“.--"
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MASTER LIST OF INDUSTRIAL SHOPS
WHITEMAN AFB

-' - .
103
o
f\:
.::'-:.
") APPENDIX E
m (Continued)

Present Handles Generates Current
Location Hazardous Hazardous TSD
Name (Bldg. No.) Materials Waste Method
351 FMMS (Continued)
Power S-43 Yes No -
Electric/Battery S-43 Yes Yes Neutralized to
sanitary
sewer.
VECB S-43 Yes Yes DPDO
Re-entry Vehicle 3004 Yes No -
[
{
351 OMMs b
Electrical Mech- S-41 Yes Yes DPDO f
anical Team J
i
Missile Handling Team s-41 Yes No --
Missile Maintenance S-41 Yes Yes DPDO
Team 1
"
Transient Maintenance T-9 No No - |
Team :
HOSPITAL 4
3
> Dental Clinic 2032 Yes Yes DPDO
- Dental Lab 2032 Yes No --
- Dental X-Ray 2032 Yes Yes DPDO/sanitary .
3 sewer., i
-~ ;
- :
N
E~4 )

N A e A A e e e
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- APPENDIX E
1.‘ (Continued)
MASTER LIST OF INDUSTRIAL SHOPS
o WHITEMAN AFB
5:; Present Handles Generates Current
b Location Hazardous Hazardous TSD
_— Name (Bldg. No.) Materials Waste Method
N
?i: HOSPITAL (Continued)
X
o Medical Lab 2032 Yes Yes Autoclave/-
s sanitary
: :' sewer,
o~
oY Medical Maintenance 2032 Yes No ~--
o Medical X-Ray 2032 Yes Yes DPDO/sanitary
- sewer.
5 2154 COMM SQD
‘ -
NN Teletype Maintenance S-1426 No No ~-
~
F.. DSTE S~1426 Yes No -
S
f
. MCCs S$-53 Yes No -
e Missile Radio §-53 Yes No ~-
oS
DA ATC Radio §-51 Yes No --
\ﬂ Antenna Maintenance S-59 Yes No -
1‘-‘
N Navigation Aids S$-51 Yes No -~
:f: Weather Maintenance §-35 Yes No -
N
HICCS s$-59 No No -
e SACCS S-59 Yes No --
A SATCOM s-53 YES No --
‘j Crypto Maintenance S-45 No No ~--
A
IJ.
l.’-'
ARt
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o E-5
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APPENDIX E
(Continued)

MASTER LIST OF INDUSTRIAL SHOPS
WHITEMAN AFB

N T e e N T N
PEWRUSE YR A A SRR W RIS

Present Generates Current
Location Hazardous Hazardous TSD
Name (Bldg. No.) Materials Waste Method
MO. ARMY NATIONAL Yes -—
GUARD (TENANT)
37 ARRS DET 9 (TENANT)
AGE Shop T-9 Yes DPDO/storm
drain.
Avionics T-4 No -
Corrosion Control S-41 Yes Refuse.
Helicopter Main- T-4 Yes DPDOQ/Auto
tenance Hobby Shop.
Sheet Metal S-41 No -
Machine Shop S=-41 No --
U, ASCTE Y

e D M 'mA am_ A A A & AL AR -
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APPENDIX F

SITE PHOTOGRAPHS
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WHITEMAN AFB
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FIRE PROTECTION TRAINING AREA
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HARDFILL SITE NO. 1
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WHITEMAN AFB

LANDFILL NO. 5
(Cont'd)

EASTERN END OF LANDFILL P
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LANDFILL NO. 5
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WHITEMAN AFB

PESTICIDE STORAGE AREA
(Go't Course Maintenance)
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WHITEMAN AFB

CE STORAGE AREA
(Behind Building No. 9)

B
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DPDO HAZARDOUS WASTE STORAGE AREA
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APPENDIX G
'.' USAF INSTALLATION RESTORATION PROGRAM
HAZARD ASSESSMENT RATING METHODOLOGY
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APPENDIX G

USAF INSTALLATION RESTORATION PROGRAM
HAZARD ASSESSMENT RATING METHODOLOGY

BACKGROUND

The Department of Defense (DOD) has established a comprehensive
program to identify, evaluate, and control problems associated with past
disposal practices at DOD facilities, One of the actions required under

this program is to:

"develop and maintain a priority listing of con-

taminated installations and facilities for remedial

action based on potential hazard to public health,

welfare, and environmental impacts.” (Reference:

DEQPPM 81~5, 11 December 1981),

Accordingly, the United States Air Force (USAF) has sought to establish
a system to set priorities for taking further actions at sites based
upon information gathered during the Records Search phase of its In-
stallation Restoration Program (IRP),

The first site rating model was developed in June 1981 at a meeting
with represenatives from USAF Occupational and Environmental Health
Laboratory (OEHL), Air Force Engineering and Services Center (AFESC),
Engineering-Science (ES) and CH2M Hill. The basis for this model was a
system developed for EPA by JRB Associates of McLean, Virginia. The JRB
model was modified to meet Air Force needs.

After using this model for 6 months at over 20 Air Force installa-
tions, certain inadequacies became apparent. Therefore, on January 26
and 27, 1982, representatives of USAF OEHL, AFESC, various major com-
mands, Engineering-Science, and CH2M Hill met to address the inade-
quacies. The result of the meeting was a new site rating model designed
to present a better picture of the hazards posed by sites at Air Force
installations, The new rating model described in this presentation is

referred to as the Hazard Assessment Rating Methodology.
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PURPOSE

The purpose of the site rating model is to provide a relative
ranking of sites of suspected contamination from hazardous substances.
This model will assist the Air Force in setting priorities for follow-on
site investigations and confirmation work under Phase II of the IRP.

This rating system is used only after it has been determined that
(1) potential for contamination exists (hazardous wastes present in

sufficient quantity), and (2) potential for migration exists., A site

can be deleted from consideration for rating on either basis,

DESCRIPTION OF MODEL

Like the other ha:ardous waste site ranking models, the U.S. Air
Force's site rating model ‘uses a scoring system to rank sites for
priority attention. However, in developing this model, the designers
incorporated some special features to meet specific DOD program needs.

The model uses data readily obtained during the Records Search
portion (Phase I) of the IRP, Scoring judgments and computations are
easily made. 1In assessing the hazards at a given site, the model )
develops a score based on the most likely routes of contamination and
the worst hazards at the site. Sites are given low scores only if there

are clearly no hazards at the site. This approach meshes well with the

TN ¥ S W G

policy for evaluating and setting restrictions on excess DOD properties.

As with the previous model, this model considers four aspects of

the hazard posed by a specific site: the possible receptors of the
contamination, the waste and its characteristics, potential pathways for
waste contaminant migration, and any efforts to contain the contami-
nants. Each of these categories contains a number of rating factors
that are used in the overall hazard rating.

The receptors category rating is calculated by scoring each factor,
multiplying by a factor weighting constant and adding the weighted

scores to obtain a total category score,
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The pathways category rating is based on evidence of contaminant

migration or an evaluation of the highest potential (worst case) for
contaminant migration along one of three pathways. If evidence of
contaminant migration exists, the category is given a subscore of 80 to
100 points. For indirect evidence, 80 points are assigned and for
direct evidence, 100 points are assigned. If no evidence is found, the
highest score among three possible routes is used, These routes are
surface water migration, flooding, and ground-water migration. Evalua-
tion of each route involves factors associated with the particular mi-
gration route., The three pathways are evaluated and the highest score
among all four of the potential scores is used,

The waste characteristics category is scored in three steps.
First, a point rating is assigned based on an assessment of the waste
quantity and the hazard (worst case) associated with the site. The
level of confidence in the information is also factored into the
assessment., Next, the score is multiplied by a waste persistence
factor, which acts to reduce the score if the waste is not very
persistent, Finally, the score is further modified by the physical
state of the waste. Liquid wastes receive the maximum score, while
scores for sludges and solids are reduced,

The scores for each of the three categories are then added together
and normalized to a maximum possible score of 100. Then the waste man-
agement practice category is scored. Sites at which there is no con-
tainment are not reduced in score. Scores for sites with limited con-
tainment can be reduced by 5 percent, If a site is contained and well
managed, its score can be reduced by 90 percent., The final site score
is calculated by applying the waste management practices category factor

to the sum of the scores for the other three categories,

R




SLNIOd 1D03HI0

HO 1D03HIONI (t——
NODISSY 83A

FIGURE 1

SHOLOV4 |u3Lvm annouo
DNILYY
Alddv
HOLOVI S1NIOd
avoos LI mmz%mwwm:w L 3¥oosans < aum_»wnu_ SAVMHLVd NOILVNINYLNOD
ONILVY TVYNI4 épzmnu_h_p«.oo - 3um ppwwm.__wﬁ e k IVILNILOd 40 IONIAINT |
8HOLOVS
DNILYY
AlddvY  |uaivm 30viuns
| $991)084d |
-t e gy e e — e S | e e — —— — —— — e e e —— — — — —
juewabeuep oiseM skemyiey Rt
_ .
2HO988NS HO19V4 HOLOVS 34008 QUVZVH 2¥008ENs
. 31V18 TALILNVND g3IALINN 40143934
lag—{'HYHD JLSYM | g g —{IONILEISHAd |ag { HOLdIOIY |- g -——
31VINDIVD ..%".v_.w.»&.. O uzm..»mmm. o VoIS AlddV HOV3 31vy [
|f-— e __ —_—|-— —|
S2J)S1I8)0RBIBYD 9)SBM sJ0)doosy
— !
-... ... ..M. “..... « ....-.. a ..,.‘ . K 4 ....... ...- .~\.-. ..- ...- i -MM ,.......- -.. ..- .“...-. ~..-\.n ---.-...,..--.-f- ... ..- -.J...l.\-.\-......- 4-..-..““.-l.-....\...-.- - ..“.~‘./c-~-.~...a'...‘..n.4 ‘ 4.\-.--.-..3..-...........-.q ..-..4.-...... .o...’...- .“ . Y.--.n.q-.f\-lv.”f\“'\r-...! r‘-*\o#-‘(.-
P .......-. 0ty ity Yy Yy ..-.-..‘. <-.n..'<--. an-.-.........‘- ) IR T < AN LIRS . *



SRRSO AN AR LI A B M DS S e A IS AN A A A AL AL Sl IS A D e sea e S SRS A SR
FIGURE 2
HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page 1 of 2
NAME QP SITE
LOCATION
DATE CPF OPERATION OR COCCURRENCE
OWNER/QPERATOR
COMMENTS /DESCRIPTION
SITE BATED BY
2
o 1. RECEPTORS
T Pactor Maximum
S Rating Pactor Possible
N Rating Pactor (0-3) Multiplier Score Score
A. Pooulation within 1,000 feet Of site 4
8. Distance to neacest well 10
C. Land use/zoning within 1 mile cadius 3
D. Distance O reservation boundacy 5
B. Critical environmenes within 1! mile radius of site 10 i
F. Water guality of nearest surface water body [}
G. Ground water use of uppermost aquifer 9 ’
H. Population served by surface water supply l
within 3 miles downstream of site [ f
I. Population served by ground-water supply ’
wiehin 3 ailes of site 6 :
Subtotals
Receptors subscore (100 X factor score subtotal/maximum score subtotal)

I. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1, Waste quantity (S = small, M = medium, L = large)

l. Confidence level (C = confirmed, S = suspected)
- 3. Hazard rating (5 = high, M = medium, L = low)
t'-;";. Factor Subscore A (from 20 to 100 based on factor score matrix)
re:
y—»

3. Apply persistence factzor
Pactor Subscore A X Persistence Faczor = Subacore B

Tl

»
=

X -

C. -Apply physical state multiplier

Subscore 3 X 2hysical State Multiplier = Waste Characteristics Subscore

x . }
I

G=-5
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e FIGURE 2 (Continued)

. Page 2 of 2
R i PATHWAYS

Pactor Max imum

H Rating Factor Possible

‘R Rating Factor (0=-3) Multiplier Score Score
. A. 1f there is evidencs of migration of hazardous contaminants, assign maximum factor subscore of 100 poiats for

A direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no

e evidence or indirect evidence exists, procsed to B.
A
:-‘. Subscore
J B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
s migration. Select the highest rating, and proceed to C.
Cait)
e 1. Suzface water migration
:'::..' Distance t0 nearest surface water 8
- -
Net precipitation 6 i
Surface ecosion 8
Surface permeability §
Rainfall intensity 8
o Subtotals
N
R Subscore (100 X factor score subtotal/maximum score subtotal)
A f_\- 2. Plooding 1
Y
e Subscore (100 x factor score/3)
LR
( 3. Ground-water amigration
o |
. Depth to ground water 8 |
I l
o Net orecipitation 6 !
‘:_‘
o Soil permeability 3 '
Subsurfacs flows 8 |
.. o |
o Direct access to ground water 3 i
*.'._'
"o Subtotals
-'t'; Subscore (100 x factor scorte subtotal/maximum score subtotal)
_\'r C. Highest pathway subscore.
‘::-f Enter the highest subscore value from A, B-1, B=2 or B-3 above. J
O
-~
N, Pathways Subscore 1
‘q-.- —————

IV. WASTE MANAGEMENT PRACTICES

.4 L |
4’\_{
‘f*.; A. Average the three subscores f£or receptors, waste characteristics, and pathways. L
" - o
B0 Receptors i
. Waste Characteristics )
T pathways }
= bl
AES Total divided 2y 3 = 1
e Gross Total Score :
. 8. Apply factor for waste containment from waste management practices :1
-;': Gross Total Score X W“aste Management Practices Pactor = Pinal Score l
: R
~ X = -
-F K
- .
G-6 .
S .
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Page 1 of 2

HRZARD ASSESSMENT RATING METHCDCLOGY FORM

Name of Site: Chlordane Application Areas

Locations Housing fAreas

Date of Operation or {ccurence: 1988 - Present

Qwner/Cperator:  Whiteman AFB

Comments/Description: Contaminants reported to infiltrate surface waters.
Industrial and residential sections of the base

Site Rated by:  E. H. Smider, J. R. Rbsalon

I. RECEPTORS

Factor Multi- Factor Maximum
Rating  plier Score Possible
Rating Factor (8-3) Score

A. Population within 1,088 feet of site 3 4 12 12
B. Distance to nearest water well 3 10 30 39
C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to installation boundary 3 6 18 18
E. Critical environments within { mile radius of site 1 10 10 29
F. Water quality of nearest surface water body { 6 6 18
B. Ground water use of uppermost aquifer 3 3 27 27
H. Population served by surface water supply 8 g ] 18
within 3 miles downstream of site
I. Population served by ground-water supply 3 6 18 18
within 3 miles of site
Subtotals 139 180
Receptors subscore (188 x factor score subtotal/maximum score subtotal) 72

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste gquantity (1=small, 2=medium, 3=large) 1
2. Confidence level (1=confirmed, 2=suspected) 1
3. Hazard rating (1=low, 2=medium, 3=high) 3
Factor Subscore A (from 20 to 189 based on factor score matrix) )

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

68 X e.% = 4

C. Apply physical state multiplier
Sugscore B x Physical State Multiplier = MWaste Characteristics Subscore

4 X i.00 = 4

Al
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Name of Site: Chlordane Application Areas Pag? 2 of 2

I11. PATHHAYS
A. If there is evidence of ligration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 88 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B. Subsco 8
ubscore

B. Rate the migration potential for 3 potential pathways: surface water wigration, flooding, and ground-water
migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximus '
Rating Factor Rating  plier Score Possible
(@-3) Score

1. Surface Water Migration

Distance to nearest surface water 3 8 24 24
Net precipitation 1 6 6 18
Surface. pevatobilit & 1 1

urface permeability
Rainfall intensity 3 8 24 24
Subtotals 74 108
Subscore (108 x factor score subtotal/maximum score subtotal) 69
2. Flooding 0 1 ] 3
Subscore (100 x factor score/3) e

3. Ground-water migration
DN:gth to grourd water 1 8 8 24
Soi 1 pevatasi ity i 8 § u

i ili

Subsurface flowsy ] 8 ) 24
Direct access to ground water e 8 e 24
. Subtotals 2 114
Subscore (189 x factor score subtotal/maximum score subtotal) 19

C. Highest gathuay subscora.
Enter the highest subscore value from A, B-1, B-2 or B-3 above,

Pathways Subscore &9

IV. WASTE MANRGEMENT PRACTICES
A. Average the three subscores for receptors, waste characteriétics, and pathways.

Receptors )

Waste Characteristics 34

Pathways _ 63

Total 195 divided by 3 = 63 Gross total score

B. fApply factor for waste containsent from waste uanagenent practices.
Gross total score x waste managesent practices factor = final score

63 X .08 = \ 85 A\
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AAZRRY QGRITAMENT RATINS METHODCLCSY FORM

g of Site: Fire Arotactizn Training Arsa
atisng Soudh of cold, unused Runwa

ate of Operation or Cccurence: ¥94@'s - present

Cwer/Oparaisr:  Whiteman AFB _ o
Cosments/Description: This is the only fire training area on basz

Sita Rated by: €. H. Snider, R. J. Reimer and J. R. Rbsalon

B T, N

| SECREIREAEA

. vL.

1. RECEPTORS
- Factor - Multi-~
. Rating  plier
_ Rating Factor (8-3)
R, Population within 1,080 fest of site @ 4 ?
B, Distance to nearest water well 2 10 2
C. Land usa/zoning within 1 mile radius { 3 3
D. Distarce to installation boundary 2 ] 12
E. Critical environments within 1 mile radius of site 9 19 2
F. Water quality of nearest surface water hody 1 6 b
B, Brourd water use of uppermost aguifer 3 9 27
H. Po?ulation sarved Dy surface water supply 2 & )
within 3 milas downstream of site
i. Pogulation sarved by ground-water supply 2 B 12
wxghin 3 miles of site
Subtotals 29
Recantors subscore (109 x factor score subtotal/maximum score subtotal)
1. WASTE CHARACTERISTICS
A. Selact the factor score based on the estimated quantity, the degres of hazard, and the confidencz laval o
the inforastion.
1. Wasta quantity (i=small, 2=wedium, 3=larga) 2
2. Confidence level (i=coniirmed, 2=suzpectzd) )\
3. Hazard rating (1=low, 2=medium, 3=high) 3
Factor Subscorz A (from 20 to 18D based on factor score matriy) 8
B Paqly pangiska, ~s Eand.
2. rRay EIrSisveriz ractar
Fgctgrreubscore A « Persistence Factor = Subscore B
a2 X 2,80 = B4
L. ﬂpgly physical state wultiplier .
Suoscore © « ~hysical State Multiplier = Waste Characteristics Subscore
64 X 1,02 = &4
H-3
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Namge of Sita: Fire Pratection Training Area Page & of

111, TRTWLAYS

o [f thare i3 avidence of sigration of Sazsedsis conbamizands, as3ige meximun Factor subscore of 107 piivts Sov
direct avidenca or 3 soinds for indirect evidence. If direct evidence exists then procees to J, 17 <o gvilzsdz2

ar indiract svidance axists, proceed o Bl

[2¥)

Subscore 2

B, Rata $he migration potential for I potential pathways: surface water migration, flooding, and grourc-eatar
aigrstion, “Select the highest rating and proceed to C.

ractor Multi- Factor Maximum
Rating Factor Rating  plier Score Possible
(2-3) Score

1. Surface Water Migration

Distance to nearest surface water { 8 8 24
Net precipitation 1 6 & 18
Surface erosion { 8 8 2
Surface permeability 2 6 12 18
Rainfall intensity 3 8 24 24
Subtotals 38 1es
Subscore (109 x factor score subtotal/maximum score subtotal) <4
2. Flcoding ] 1 D/ 3
Subscore {128 « factor score/3) : 2
3. EGround-water migraticn
Depth to ground sater 1 3 8 24
Net precipitation { B 6 18
Soil permeability 1 8 8 24
Subsurface flows 2 8 ] 24
Direct access to ground water ? 8 2 24
Subtotals 2 114
Subscore (120 x factor score subtotal/maximum score subtotall 13

C. Highest pathway subscore.
gntor tha highest subscore value from A, 3-1, B-2 or B-3 above.

Pathways Subscore 8

[V, WRSTE AMAGCMENT ERACTICES o
A, fvarage tha thres subscores for receptors, waste characteristics, ard pathways.
44

Recaptors o

Waste Characteristics A4

Pathways ‘ )

Total 188 divided by 3 = £3 Gross fotal zoios

B. Bpply factor for wast2 containment from waste saragement practices.
Bross total score x waste maragewert practices factor = final score

683 X 1.00 z \ 52
H-4
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1. RECEPTORS

HAZARD R3SESSYENT RATINS METWCLCLOGY FCRM

Namg of Sita: Landfill No. S

Location: Scuth edge of base, southeast cornar

Data of Operation or Occurence: 197¢ - 1978

Owner/Cperator;  Whiteman GFB

Commants/Description: Base refuse along with drums of wastej some drums have been removed.

Site Ratad by:  E. H. Snider, R. J. Reimer and J. R. Rbsalon

Factor Multi- Factor Maximum
Rating  plier Score Pessible
Rating Factor (@-3) Score

A. Population within 1,800 faet of site 1 4 4 ig
B. Distance to nearest water well 3 19 0 KF)
C. Land use/zoning within 1 mile radius 1 3 3 3
D. Distance to installation boundary 3 6 18 i8
E. Critical envirorments within | mile radius of site ) 19 () 0
F. water quality of nearest surface water hody 1 ] b i3
€. Ground water use of uppermost aquifer 3 9 27 a7
H. Pogulaticn servad by surface water supply e 6 2 18
within 3 miles downstream of site
L Pogulation.served by ground-water supply 2 & 12 18
within 3 miles of site
Subtotals 162 130
Receptors subscore (18@ x factor score subtotal/maximum score subtotal) %

1, #ARSTE CHARRCTERISTICS

A, Gelact the factor score based on the estimated quantity, the degree of hazard, and the confidence lave] of
the information,

i. Waste quantity (1=small, 2=nedium, 3=large) 2
2. Confidence level (1=confirmed, 2=suspected) 1
3. Hazard rating (1=low, 2=medium, 3=high 3
Factor Subscore A {from 20 to 100 based on factor score matrix) 89

2. Rpply parsistence factor
Factor Subscore R x Persistance Factor = Subscore B

22 X 2.9 = [

L. ngly physical state multiplier
Subsoore 5 « Physical 3tata Multiplier = Waste Characteristics Subscore

I ¥ 1.08 = 72
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Nase of Site: Landfill No. § Page 2 of 2

A ] v

1I1. PRTHWAYS

A. If there is evidance of n;i%ration.of ‘hazardous contaminants, assign maximum factor subscore of 100 zuintz for
direct eviderca or 83 points for indirect evidence. If direct evidance exists then procesa to £ IT no svidence
ar irdirect evidenca axists, proceed io B.

Subscore 0]
B. Rate the migration Eoten’cial for 3 potential pathways: surface water migration, flooding, and ground-water {
migration, Select the highest rating and proceed to C. ]
Factor Multi- Factor Maximum ]
Rating Factor Rating  plier Score Possible A
(8-3) Score y
1. Surface Water Migration y
Distance to nearest surface water 3 8 24 24 -
Net precipitation t 6 6 18 5
Surface erosion ! 8 8 24 :
Surface permeability 2 & 12 18 j
Rainfall intensity 3 8 24 24 >
Subtotals % 108 ]
Subscore (108 x factor score subtotal/maximum score subtotal) 63 i
]
2. Flooding ) 1 ) 3 p
Subscore (188 x factor score/3) ? -
3. Bround-water migration :]
Depth to ground water 3 8 24 24 |
Net precipitation 1 6 6 18
30il perseability t 8 8 24 b
Subsurface flows e 8 e c4 -4
Direct access to ground water ) 8 3 24 R
Subtotals 38 114 )
Subscore (120 x factor score subtotal/maximum score subtotall 33 i
C. Highest pathway subscore, X
Enter tha highest subscore value from A, B~1, B-2 or B-3 above, h
1
Zathways Subscore 83 ;;
V. WASTE MANAGEMENT PRACTICES i
A, Average the three subscores for recaptors, waste characteristics, and jathways. .
Receptors ] 6 b
Waste Characteristics 72 ]
Pathways 83 q
Total 197 divided by 3 = 86 Gross total scors .
B. Appiy factor for waste contairment from waste mamagement practices.

Gross total score x waste managewent practices factor = final score

) ] 2.95 = \ g2\
H-6
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A HATSAD ASSESIYENT RATING METHORGLOGY FCRY
SN
e Name of Site: Pesticide Disposal Area
Lecation: Inside dike of POL Bulk Storage Area
g Date of Oparation or Cocurence: 7 - present
L Qwrer/Cperator: Whiteman AFB )
SRV Commants/Description: Rinsate from pesticide can washing along with leftover excess pesticide,
RN ‘\'« . has been poured out ento the gmund.
PSRN Site Rated by:  E. H. Snider, R. J. Reimar and J. R, Rbsalon
AR
N I. RECEPTCRS )
ey Factor Multi- Factor Maximum
) . Rating  plier Score Possible
i Rating Factor (8-3) Score
e A. Population within 1,000 fest of sita 0 4 2 12
B. Distance to nearest ater well 3 10 20 3R
A T. Lard se/2oming within 1 mile radius 1 3 3 3
e D. Distance to instailation boundary ) 3 B 18 L&
- - E. Critical environments within | mile radius of site 9 19 3 @
. Water quality of nearest surface water body 1 ] 6 13
- - 9. Brourd water use of uppermost aquifer kt 3 g7 &7
28 Fogulation served by surfaca water supply 2 ] 3 3
within J niles downstream of site
e I. Pogulation served by ground-water supply 3 6 18 3
S within 3 niies of site
N Subtatals 12 180
\::-._: Receptors subscore (180 x factor score subtctal/waximum score subtotai) =
N, ====c==
N
A
L 1. WASTE CHARACTERISTICS
‘:j}:" A. Selact tha factor score based on the estimated quantity, the degree of hazard, ard the confidarca lavel of
( the information,
l. Wasta quantity (l=small, Z=wedium, I=large) 1
PV d. Confidence level (:=cr:-n’firr:.ed, =s5uspected) 1
ENUN 3. Hazard rating (l=low, 2=wedium, 3=high) 3
:'_._-f_if Factor Sutscore A (from 20 to 190 based on factor score matrix) £
v B. Apply persistarce fictor
5 Fector Subscora A i Persistence Factor = Subscore B
= 52 x 1,00 = £0
e C. foply shysical state mltiplier o
“ Subscore B « Physical State Multiplier = Waste Characteristics Subscore
" ) X 1.00 = £2
7 .
7
S
o
o
o
.-;
e H-7 ,
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Maze of Sita:  Pesticide Disposal Area . Page & of 2

[1I, FATHwAYS
A, IF there is eviderca of mijvation of hazsrdous contaminants, assign maxiaua factor subscore of 103 Zon ’
direct aviderce ar 82 p-:infs for indirsct avidence. If direct evidence exists then proceed to T, [f no aviderca
or indirect evidence exists, proceed to B,
Subscare 3

8. Rate tha migration fotential for 3 potential pathways: surface water migration, flocding, and ground-water
wigration, Selact the highest rating and procesd te C.

Factor Multi- Factor Maximum

Rating Factor Rating  plier Score Possible

{0-3) Score

1. Surface Water Migration

Distance to nearest surface water 2 8 16 24
Net precipitation { 6 6 18
Surface erosion { ] 8 24

Surface permeability 2 6 12 {
Rainfall intensity 3 8 24 24
Subtotals €6 128
Subscore (180 x factor score subtotal/maximum score subtotal) g1
2. Flooding 9 1 e 3
Subscore (183 x fzctor score/3) )

3. Ground-water migration

Degth to ground water 1 8 8 28

Net precipitation 1 ) & H
J0il permeability 1 8 8 24
Subsurface flows [} 8 ] c4
Direct access to ground water 2 8 9 24
Subtotals 2 114
Subscore (100 x factor score subtotal/maximum score subtotal) 19

o

. Highest pathway subscore.
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 61

IV, WASTE MANRGEMENT PRRCTIC
A. Average tha three subscores for receptors, waste charactargtics, and pathways.

Receptors ]
Waste Characteristics 69
Pathways ) 61
Total 178 divided by 3= 33 fGross total szive
B. Apply factor for waste containment from waste management practices.
Gross total score « waste management practices factor = final score
N X 1.20 = \ P
|
i
|
4
H-8
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HAZARD ASSESSMENT RATING METHODCLOGY FORM

Naa@ of Sitae: Sodium Chromate Treatment Area - STP

g Location; west adge of base at old Sawage Treatment Plant
O Date of Dperation or Cecurence: 1381 - 1982
o Owcer/Cparator:  Whitesan AF3
B Cowmant3/Tzscription: Swall spills during Reduction Process.
"‘i"' Site Rated by:  E. H. Snider, R. J. Reimer and J. R. Absalon
. RECEPTORS
RS Factor Multi- Factor Maximum
SN . Rating  plier Score Pcssible
L Rating Factor (@-3} Score
o A. Population within 1,200 feet of site 0 4 2 12
B. Distance to nearest water well 3 10 kD) gD
C. Land usa/coning within | mile radius 0 3 2 3
P D. Distance to installaticn boundary 3 & i3 13
N . Critical environments within 1 mile radius of site 0 10 3 29
N 7. Watar quality of nearest surface water body 1 8 b 1
‘. 3. Brourd water use of uppermost aguifer 3 El e? 7
AR H. Papulstion served by surface water supply ) 6 2 '8
"o within 3 miles downstream of site
P L U@eulatian.served by ground-water supply 3 5 18 13
RSk within 3 miles of site
N Subtotals IR
o a\‘
jf:i- Receptors subscore (183 x factor score subtotal/maximum score subtotal) =5
NN ===
{ I1. WR3TE CHRARCTERISTICS
i-7f 8, Selact the factor score based on the estimated quantity, the degree of hazard, and the confiienca lzwal :f
s the information.
3:;: 1. waste quantity (l=small, 2=wedium, 3=large) 1
SRR 2. Canfidonce lave! {1=confirmed, 2=suspectad) 1
- 3. Hazard rating (1=low, 2=nedium, J=high) 3
o Factor Subscore & (From 20 Lo 198 based on factor score matriy) £d
ijf:: 3. Spply serzistance factor
B~ Factye Sudscera A x Dersistence Factor = Subscore B
R 69 x 1.0 = £
;..77 C. Rpgly physical state multiplier
o Sugecare B« Physical State Multiplier = Waste Characteristics Subscore
S 60 x 1.0 = 60

"

]
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Name of Site: Sodium Chromate Treatment Area - STP Page 2 of 2

1il. FATHWAYS

A. If there 15 aviderca of :r.igratiﬂ:-n of hazardous contaminants, assign maximum factor subscore of 120 painds for

direct avidence or 8@ poinis for indirect evidence. If direct evidence exists then proceed to C. ?f m: avidence

or indirasct evidence axists, procead {o B. -
Subscore (] )

9. Rate the migration potantial for I potential pathways: surface water migration, flooding, and ground-water
wigration. 3Saiect the highest rating and proceed to C.

Factor Multi- Factor Mawimum
Rating Factor Rating  plier Score Possible
{8-3) Score

1, Surface Water Migration

Distance to nearest surface water 1 8 8 24 -
Net precipitation 1 6 6 18 u
Surface erosion 1 8 8 24 .
Surface permeability 2 & 12 18
Rainiall intensity 3 8 24 24 -
Subtotals 8 128 )
- Subscora (180 x factor score subtotal/maximum score subtotal) 34 N
: 2. Flocding . 0 1 0 3 N
Subscore (1288 x factor score/3) 2
, 3. Ground-water migration &
L‘eeth to ground water 1 ) a 24 i
o Net precipitation 1 6 6 18
- 901l permeability 1 8 8 24
- Subsurface flows 2 8 @ 24
y Direct access to ground water ('] 8 8 24
Subtotals 2 114 )
- 4
" Subscore (100 x factor score subtotal/maximum score subtotal) 19 :
N C. Highest pathway subscore,
- Enter the highest subscore value from A, B-1, B-2 or B-3 above,
. Pathways Subscore T4

X V. WESTE MANAGSHENT FRRCTICES .
0. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 3

% Waste Characteristics £

N Pathways 54

p Total 163 divided by 3 = 56 Gross fotal zoire
A 3. Apply factor for waste containment from waste management practices.

Griss total score x waste management practices factor = final score
36 X 1.99 =

-
(&)
o

(3
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HAZARD RSSESSMENT RATING METHGDCLCGY FORM

Nawe of Site: Drum Storage Area at Building T-9
Location: East of T-9

Date of Oparation or Occurence:

Qwner/Qperator: Whiteman RFB

Comments/Description: Surface contamination noted; storm drain nearby.
Site Rated by:  E. H. Snider, J. R. Absalon
I. RECEPTORS

Factor Multi-
Rating  plier

Factor Maximum
Score Possible

Rating Factor (8-3) Score
A. Population within 1,000 feet of site . 0 4 0 12
B. Distance to nearest water well 3 19 20 Kt')
C. Land use/zoning within 1 mile radius ) 3 0 9
D. Distance to installation boundary . . 2 6 12 18
E. Critical environments within 1 mile radius of site ? 10 ? 30
F. Water quality of nearest surface water body 1 6 & 18
G. Ground water use of uppermost aquifer 0 9 0 27
H. Population served by surface water supply [ 6 e 18
within 3 miles downstream of site
I. Population served by ground-water supply 3 & 18 18
within 3 miles of site
Subtotals 66 180
Receptors subscore (109 x factor score subtotal/maximum score subtotal) 37

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.

1. Waste quantity (l=small, 2=xedium, 3=large) {
2. Confidence level (1=con¥irned, 2=suspected) 1
3. Hazard rating (l1=low, 2=wedium, 3=high} 3
Factor Subscore A (from 2@ to 189 based on factor score matrix) 69

B. Apply persisterce factor
Factor Subscore R x Persistence Factor = Subscore B

) X 9.9 = 54

. Rpgéy physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

4 X 1.00 = 34

PRI

R L T ,nL
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Name of Site: Drum Storage Area at Building T-9 Page 2 of 2

11, PATHWAYS

fA. If there is evidence of ligration of hazardous contaminants, assign maximuw factor subscore of 100 goints for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.

Subscore ?

B. Rate the migration potential for I potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating and proceed to C.

- Factor Multi- Factor Maxiwmum
Rating Factor Rating  plier Score Possible
(@-3) Score

1. Surface Water Migration

Distance to nearest surface water 2 8 16 24
Net precipitation 1 6 6 i
Surface erosion 1 8 8 24
Surface permeability 2 6 12 18
Rainfall intensity 3 8 24 24
Subtotals 66 108
Subscore (18 x factor score subtotal/maximum score subtotal) 61
2. Flooding 0 1 8 3
Subscore (189 < factor score/d) e 1{
L
3. Ground-water migration 1
Degth to ground water 1 8 8 24 :
Net precipitation i 6 6 18 4
Soil permeability 1 8 8 24 :
Subsurface flows ] 8 9 24
Direct access to ground water 0 & ) 24 3
Subtotals a2 114 1
Subscore (108 x factor score subtotal/maximum score subtotal) 19 i
C. Highest pathway subscore, 1
Enter the highest subscore value from A, B-1, B-2 or B-3 above. A
" Pathways Subscore 61
IV. WASTE MANRGEMENT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.
Receptors 37
Waste Characteristics 4
Pathways 61
Total 152 divided by 3 = 31 fGross total score
B. Apply factor for waste containment from waste nanagenent practices.
Gross total score x waste mamagement practices facfor = final score
St X 1.00 = \ 5} A



Page 1 of 2
FAZARD ASSESSMENT RATING METHOCOLCGY FORM
Name of 3ite: Storm Water Drainage from Aircraft Wash Rack
Location: Cormer of Qperations Apron
Date of Operation or Uccurerce: 1959’s - 136Q's
Owrer/Operztor:  whiteman AFB ]
Couments/Description: Cleaning solvents used at wash rack discharged to storm water system

Site Rated by:  E. H. Snider, R. J. Reimer and J. R. Absalon

{. RECEPTCRS
Factor Multi~ Factor Maximus
Rating  plier Score Possible

Rating Factor (#-3) Scere
A. Population within 1,899 fest of site 8 4 3 12
8. Distarce to nearest water well 3 19 2 Xh|
2. Land use/zoning within ! mile radius 9 J 2 3
D. Distance to installaticon boundar 2 6 12 i
£. Critical environments within | mile radius of site 2 13 ? 30
F. Water quality of nearest surface water body 1 6 g 13
G. Grourd water use of uppermost aquifer 3 3 a7 g7
H. Pozulation served by surface water supply 8 & 2 1
within 3 miles dcwnstreanm of site
L. 50§ulstxcn sarved by ground-water supply 3 b 18 i8
within 3 miles of site
Subtotals 93 183
Receptors subscore (108 x factor score subtotal/maximum score subtotal) %

ity

—
—

. WASTE CHARACTERISTICS

1

2. Selact the factor score based on the estimated quantity, the degree of hazard, and the confiderce lavel of
the infarmation.

i. #aste quantity (l=small, Z=wedium, 2=large) 1

2. Confidence lavel ({=confirmed, 23suspected) { :
J. Hazard rating (1=icw, 2=wedium, 3=high) 3

Factor Subscore A (from 29 to 10@ based on factor score matr.x) &9

(e}

. Rzply persistenca factor
ractor Subscore A x Fersistence Factor = Subscore B

£ X 0.48 = 24

C. Apgly physical state multiplier )
Zubscore B 4 hysical State Multiplier = Waste Characteristics Subscore

24 X 1,09 = 24
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Name of Site: Storm Water Drainaga from Aircraft Wash Rack Fage 2 of 2

111, PATHWAYS

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of (02 gcints o
direct evidence or 80 points for indirect evidence, If direct evidence exists then proceed ta Co If ro svidence
or ingdirect evidence exists, proceed to B,

Subscors i

B. Rata the migraticn potential for 3 potantial pathways: surface water migration, flooding, and ground-water
wigration. Salect the highest rating and proceed to C.

Factor Multi- Factor Maximum

Rating Factor Rating  plier Score Possible
(@-3) Score
1, Surface Water Migration
Distance to rearest surface water 2 8 16 24
Net precipitation 1 6 & 18
Surface erosion 1 8 8 24
Surface permeability 2 & 12 i8
Rainfall intensity 3 8 24 24
Subtotals 66 1¢8
Subscore (10Q x factor scors subtotal/maximum score subtotal) 61
2. Flooding e { 0 2
Subscore (100 x factor score/3) 2
3. Bround-water migration
Degth to ground water 1 8 8 24
Net precipitation ! b ] 18
Soil permeability 1 8 8 ¢4
Subsurface fluows [ 8 e 24
Direct access to ground water e 8 0 2
Subtotals 22 114
Subscore (10@ x factor score subtotal/maximum score subtotal) 13

L. Kighest pathway subscore,
Sntar the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 6t

P
s==========

1. WASTE MONTOEMENT SRACTICES
A. Avarage the three subscores for recegtors, waste characterisiics, and pathways,
[—n)

Receptors e

Waste Charactaristics 24 :
Pathways 61

Total 137 divided by 3 = 48 Sraes tatal scuwe

3. Rpply factor fir waste containment from waste management practices.
3ras5 total score « waste nanagement practices factor = final score

X Lo = \ % K

PRS- N




" Site Rated by:

(A .v'. .. ."_."‘.'_‘w." AR IR A S M

HAZRRD ASSESSMENT RATING METHCLOLCGY FCORM

Name of Sita: Landfill No. !
Location: RCL Bulk Storage Tarks

Pata of Cparation or Jecurence: 13425
Jwner/Oparator:  whitaman FFB
Cciments/Description: Used for disposal of base refuse and old glider parts

E. H. Snider, R. J. Reimer ard J. R. Rbsalon

I. RECEPTORS
Factor Multi- Factor Maximum
) Rating  plier Score Possible
Rating Factor (@-3) Score
A. Population within 1,800 feet of site e 4 2 ie
B, Distance to nearest water well 3 13 32 23
C. Land use/zoning within 1 mile radius 1 3 3 9
D. Gistarce to installation boundary ) 3 & 18 18
E. Critical environmenis within 1 mile radius of site e 10 8 30
F. Water quality of nearest surface water body 1 ] & 16
3. Ground water use of uppermost aquifer 3 9 27 27
H. Bopulation served by surface water supply e 8 2 18
within 3 miles downstream of site
L. quulation served by ground-water supply 3 8 18 18
within 3 miles of site
Subtotals teR 109
Receptors subscore (180 x factor score subtotal/maximum score subtotal) 57

TT. WARSTE CHARARCTERISTICS

A, Select the factor score based on the estimated quantity, the degree of hazard,
the information,

1. Waste quantity (1=small, 2=wedium, 3=large) 1
2. Confidence levei (l=cc-n'Firm_ed, 2=suspected) {
3. Hazard rating (1=lcw, 2=medium, 3=high) 1
Factor Subscure A !from 20 to 100 based on factor score matrix) 20

8. A2ly persistence factor
Fzctor Subscore A x Persistence Factor = Subscore B

23 X 2.9 = 27

c. ﬂ;gly physical state myltinlier
Sudscore B ¢ Physical State Multiplier = Waste Characteristics Subscore

27 H] 8.50 = 14

and the confidence lavel aof

''''''''''''
B DPR -
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Name =f Site: Landfill No. 1 Page 2 of 2

II1. PATHWAYS
A, If thers is evidence of mi%ration of hazardous contaminants, assign maximum factor subscore of 182 ocoints for
direct evidenca or 89 points for irdirect evidence, If direct evidence exists then proceed to C. If no evidence
or irdirect evidence sxists, procesd to B. Sub 2
ubscore

B. Rate the migration potential for 3 potential pathways: surface water migration, flcoding, and ground-water
migration. Select the highest rating and proceed tc C.

Factor Multi- Factor Maximum

Rating Factor Rating  plier Score Possible
{9-3) Score
1. Surface Water Migration
Distance %o nearest surface water 2 8 16 24
Net precipitation 1 & 6 18
Surface erosion { L} 8 24
Surface permeability 2 & 12 18
Rainfall intensity 3 8 24 24
Subtotals g6 128
Subscore (1@ x factor score subtotal/maximum score subtotal) Bl
2. Flooding ) { 3 k!
Subscore (183 x factor score/3) D]
3. Ground-water migration
Degth to ground water 1 8 8 24
Net precipitation 1 b 6 18
So11 permeability 1 8 8 24
Subsurface flows 9 8 8 24
Direct access to grourd watar 3 8 ? 26
Subtotals -7 114
Subscore (180 x factor score subtotal/maximum score subtotal) 19

C. Highest pathway subscore.
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 61

IV. WASTE MANGGEMENT PRRCTICES
A, Average the three subscores for receptors, waste characteré%tics, and nathways.

Receptors

Waste Characteristics 4

Pathways 8l

Total 131 divided ty 3 = 44 Bross fotal soore

8, Apply factor for waste containment frow waste management practices.
Gross total score x waste management practices factor = final score

L) X 2.35 = \

&

[i-16
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Page 1 of &

HAZARD RSSESSMENT RATING METHOCOLOGY FORM

Nawe of Sita: Low Level Radioactive Disposal frea No. 1

Location: West part of base rear North Barksdale Road

Date of Cperation or Cocurence: Early to mid-1920's

Qwner/Jperator: whiteman AFB

Comments/Description: Excavated in 1957 and placed in Low Level Radioactive Site No.2.
) Discrepancy indicates some material may remain,

Site Ratad by:  E. H. Snider, R. J. Reimer and J. R. Absalen

Max imum
Possibia
Score

1. RECEPTORS
Factor Multi- Factor
_ Rating  plier Score
Rating Factor (3-3
A. Population within 1,223 fzet of site 1 4
3. Distance to nearest water azll 3 10 3
2. Land use/zcning within 1 xmile radius 3 3
D. Distance to installation boundary e 6 1
E. Critical environments within 1 mile radius of site 0 10
F. Water quality of rearest surface water body 1 6
G. Ground water use of uppermost aquifer 3 9 2
H. Population served by surface water supply 9 )
within I miles downstream of site
L. gv‘;gulati-:n served by ground-water supply 3 6 18
within 3 miles of site
Subtotals 126

Receptors subscore (180 x factor score subtotal/maximum score subtotal)

Ued oy

L0 A N

1. WASTE CHRRRCTERISTICS

the information.
1. Waste quantity (l=small, 2=medium, 3=large) 1
¢. Confidence level (1=c0n%1rmed, 2=suspectad) e
J. Hazard rating (l=low, Z=medium, 3=high) 1
Factor Subsccre A (from 2@ to 108 based on factor score matrix) cé

3. 4pply persisterce factor
Factor Suliscore A % Persisterce Factor = Subscore B

20 X 1.00 = '

c. ngly physical state multiplier
Sudscore B « Physical State Multiplier = Waste Characteristics Subscore

20 X 8.3 = 10

A. Salact thz factor score based on the estimated quantity, the degree of hazard, and the confiderce lavel of

H-17
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Name of Site: Low Lave! Radicactive Disposal Area No. | Page & of

111, PATHWAYS

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 122 points for 1
direct evidence or 80 poinis for indirect evidence, If direct evidence exists then proceed to C. If no aviderce
or indirect avidence exists, proceed to B.

Subscore 2

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and grounc-water
migration. "Select the highest rating and proceed to C.

Facfor- Multi- Factor Maximum

Rating Factor Rating  plier Score Possible
(@-3) Score
1. Surface Water Migration b
Distance to nearest surface water 2 8 16 24 1
Net precipitation i & 6 18 )
Surface arasion 1 8 8 24 }
Surface sermaability 2 b 12 18 {
Rainfall intensity 3 8 24 24 i
Subtotals 66 188 ]
Subscors (109 « factor score subtotal/masimum score subtotal) 61 ]
o
2. Flooding ) 1 ? 3
Subscore (108 x factor score/3) 2
3. Bround-water migration
Deeth to ground water 1 8 8 24
Net precipitation 1 6 6 18
Soil permeability 1 8 8 24
Subsurface flows 0 8 e 24
Direct access to ground water 8 8 a 24
Subtotals 22 114
Subscore (198 x factcr score subtotal/maximum score subtotal) 19

€. Highest Eathuay subscore.
Entar the highest subscore value from A, B-1, B-2 cr B-3 above.

t

Pathways Subscore 51

1V, WASTE MANASEMENT PRACTICES )

A. Average the three subscores for receptors, waste characteristics, and pathways. .

Receptors 59 1

Waste Characterisiics 19
Pathways 61
Total 120 divided by 3= 43 BGross fotal ooz 1
B. fpply factor for waste containment from waste management oractices.

Sross total score x waste management practices facfor = final score 1

43 X 8,93 = \ 4 :
.
N
e
<
N
«
¥
¥
q
.
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Page 1 of 2
HRIARD ASSESSMENT RATING METHCDTCLCGY FORM :
Nama of Site: Landfill No. 2
Location: South 2dge of basa
Data of Operation or Occurerce: 1952's
Owner/Qperator: Whitewan AFB )
Comments/Dascription: Trench and fill refuse operation
Site Rated by:  E. H. Snider, R. J. Reimer and J. R. Absalon

1. RECEPTORS

Y

= _&_

tmaa £ 2

o L 2 4 _a

Factor Multi- Factor Maximum
Rating  plier Score Possible
ating Factor (8-3) Score

A. Population within 1,003 fest of site

B. Distance to rearest 4ater wall

. Land use/roning within 1 mile radius

. Distance to installation boundary . _

. Critical environments within | mile radius of site

—

n DI DIV
—
o VDN ENGISD &

na

G O TN E
-
n
e dlt amar

—

water quality of nearest surface water body

. Ground water use of uppermost aguifer

. Population served by surface water supply
within 3 miles downstream of site

. Uﬁgulatxon served by ground-water supply
within 3 wiles of site

Txoanme
n

—

porgd

-—s
-
ro
-
w

[v:]
[
—
[s2]
=)

Subtotals

PO S Y S

Receptors subscore (180 x factor score subtotal/maximum score subtotal) &4

e el

[1. WASTE CHARACTERISTICS

A. Select the factar score based on the estimated quantity, the degree of hazard, and the confidenca lave! oF 1
the information. 4

1. Waste quantity (l1=small, 2-medium, 3=large) 1
. Confidence level (l=confirmed, 2=suspected) 1
3. Hazard rating (1=low, 2=medium, 3=high) i

-

-
N
i\.
‘\"

4

Factor Subscore A (from 28 to 100 based on factor scorse matrix) i)

)
.I

3. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

kY X 0.7 = 27 {
. cpgéy physical state multiplier

Subscore 8 1 Fhysical State Multiplier = Waste Characteristics Subscore
a? X 8.50 = 14
J
‘_J
I.J
N
=
H-21 i
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Name of Site: Landfill No, 2 Pagz 2 of &

[11, PATHWAYS

A. If there is evidence of mi%ration,of hazardous contaminants, assign waximunm factor subscove of 122 oo
direct evidence or 88 points for indirect evidence. If direct evidence exists then proceed to C. i
cr indirect eviderce =xists, proceed to 3.

Subscore 3

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
gigration. Select tha highast rating and proceed to C.

Factor Multi- Factor Maximum

Rating Factor Rating  plier Score Bossible
{(@-3) Score
1, Surface Water Migration
Distance t3 nearest surface water { 8 8 24
Net pracipitation { ) 6 18
Surface erosion 1 8 8 24
Surface permeability 2 6 12 18
Rainfall intensity 3 8 24 24
Subtotals 38 108
Subscore (108 x factor score subtotal/maximum score subtotal) 34
2. Flooding (' { e 3
Subscore (109 x factor score/3) 2
3. Ground-water pigration p
Depth to ground water | 8 8 24
Net precipitation 1 6 6 18
Soil permeability 1 8 | 24
Subsurface flows ? 8 ) 24
Direct access to ground water 2 8 2 K
Subtotals 22 114 é
Subscore (108 x factor score subtotal/maximum score subtotal) 19 )
. Highest pathway subscore, ;
Enter the highest subscore value from A, B-i, B-2 or B-3 above. )
Pathways Subscore T4 i
== = q
IV, WASTE MANAGEMENT PRACTICES f

A. Average the three subscores for receptors, waste characterﬁtics, and pathways.

Receptors )

daste Characteristics 14 )

Pathways S4 3

Total 112 divided by 3= 7 Gross total scove {

B. Apply factor far waste containment from waste management practices. :
Sross total score x wasta wanagement practices factor = final score '

7 X 2.95 = \ 30
=22
4
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v Page | of 2
S HAZARD ASSESSMENT RATING METHODCLOGY FORM

Naza of Sita: Landfill No. 2

ocation: Scuth edge of base )

Date of Operation or Occurence: 194d's to mid-1359's

- Ownar/Qparator:  Whiteman AFB
-/ Comsents/Dascription: Trench and fill refuse operation

:fjl: Site Rated by:  E. H. Snider, R. J. Reimer and J. R. Absalon
L. RECEPTORS

Wl Factor Multi- Factor Maximum
g Rating  plier Score Posszible
Rating Factor (3-3) Scaore
A . Population within 1,008 feet of site 2 4 2 12
E B. Distance ts nearest water well 2 12 22 29
o C. Land use/zoning within ! nile radius { 3 J 3
“a D. Distance to installation boundary e 6 12 13
L E, Critical environments within 1 mile radius of site ) 19 8 20
ot F. Water quality of nearest surface watsr body 1 & 6 i3
N G. Grourd water use of uppermost aquifer 3 9 27 e7
S H, fcoulation s2rved by surface water supply ¢ ] 2 18
»o within 3 milss downstream of site
. . Population served by ground-water supply 2 b 12 18
O within 3 miles of site
e Subtatals 20 132
Receptors subscore (180 x factor score subtotal/maximum score subtotal) 44

'l
.A .

[1. WASTZ THARRCTERISTICS
A, Selact the faztor score based on the estimated quantity, the degree of hazard, and the confiderce leysl of
the information.

oo ’
.l.l_"..,‘. »

.
R
[ S N

1. Waste quantity (l=small, 2=medium, 3=large)

2. Confiderce level ({=confirmed, 2=suspected)
3. Hazard rating {l=low, 2=wedium, 3=high)

.,
»
s

—pay

PR R

Factor Subscore Q (from 2@ to 120 based on factor score matrix) ce

.

3. Apply sersisteste factor
Factor Subscore A x Persistence Factor = Subscore B

2 X 0.7 = 18

C. Bppiy zhysical state wyitiplier _
Suoscore 3 x Physical State Multiplier = Waste Characteristics Subscore

18 X 8.50 z 9

B > o A
0
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Name of Site: Landfill No. 3
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Page 2 of 2

[11. PATHWAYS

direct evidence or 89 points for indirect

or indirect evidence exists, proceed to B.

avidence.

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of |2
If direct evidence exists then proceed to C.

2d aints far

=2l
ff o evidence

Subscore 2

8. Rate the migration potential for 3 potential pathways: surface water wigration, flooding, and ground-water

Subscore (100 x factor score subtotal/aaximum score subtotall

. Highesi pathway subscore. ;
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore

migraticn, “Select the highest rating and proceed to C.
Factor Multi- Factor Maximum

Rating Factor Rating plier Score Possible )
{8-2) Score ;
1. Surface Water Migration ‘
Distance to raarest surface water 1 8 8 24 !
Net pracipitation 1 & & 18 .
Surface arosion ] 8 3 2% g
Surface permeability 2 6 12 18 A
Rainfall intensity 3 a 24 24 4
Subtotals 58 108 4
Subscore (180 x factor score subtotal/maximus score subtotal) S4 |
2. Flooding ) 1 ? 3 :
Subscore (189 x factor score/3) ) 5
3. Bround-water amigration 1
Jepth to ground water 1 8 g 2 -
Net precipitation 1 6 6 18 N
S:11 nermeability 1 8 g 24 -]
Subsurface flows [} 8 9 ) ]
Direct access to ground water 2 g ) 2 J
Subtotals 22 114 3

—
(N1
s,

V. WRSTE MANAGEMENT PRACTICES

4. Average the three subscores for receptors, waste charac‘:erﬁtics, ard pathways.

......

:;; Receptors A

. Waste Characteristics 3

¢ Pathways 54

: Total 107 divided by 3= 36 Gress total scova X
- B. Apply Factor for waste containment from waste management practices, 3
Brnss total score x Waste management practices Factor = final score 1
% B x 05 = N

1 ~

x

~
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HAZARD ASSESSMENT RATING METHCTOLOSY FCRM

Naae of Sita: Landfill No. &
Location: South edge of base
Date of Operation or Cccurenca: 1957 - 1938
Qwrer/Operstor:  Whiteman AFB ) .
Comments/Description: Trench and fill refuse operation

Site Rated by:  E. H. Snider, R. J. Reimer and J. R. Absalon

1. RECEPTORS
Factor
Rating

Rating Factor (9-2)

Multi-
plier

Maxinum
Possible
Score

Factor
Score

A. Population within 1,309 feel of site

B. Distance ta nearast sater well

C. Land use/zoning within | mila radius

D. Dictanca to installation boundary _

E. Critical environzents within | mile radius of site

F. Water quality of nearest surface water body

G. Ground water use of uppermost aguifer

H. Population served by surface wuter supply
within J miles downstream of site

[. Populatizn served by ground-water supply
within 3 ailas of site

n [~ I AT~ RV Y~

Subtotals

Receptors subscore (130 x factor score subtotal/maximum score subtotal) i

[T
00~ 03 &5 L 1.0 o N
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I, We3TE CHARRCTZRISTICS

A, Sel=ct tha factor score based on the astimated quantity, the degree of hazard, and the conficzros lavel af

th2 information.
1. Waste quantity (l=small, 2=uedium, 3I=large) L
2. Confidence level (l=confirred, d=susgectad) 2
3. Hazard rating (1=low, 2=medium, 3=high) 1
Factor Subscore & ifrem 20 to 133 based on factor score matrix)

3. Apply persistence facior
Facter Subscors A x Persistence Factor = Subscore B

2 X 2.30 = 18

C. Arply chysical state multiplier
Jucscore B x rhysical State Multiplier = Waste Characteristics Subscore

29

18 ] 8.30 = 3

oy
18

.4
P
N
@
0
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Name of Site: Landfill No. 4 ' Page 2 of 2

[1I, PRTHWAYS

A. If there is eviderce of migration of hazardous contaminants, assign maiaum factor subscore of 102 gnints fo-
direct avidence or 88 poinis for indirect evidence. If direct evidence exists then proceed to C. ?f no oeviderce
or indirect evidence exists, proceed {o B.

Subscore B

B. Rate the migration Eotential for 3 potential pathways: surface water migration, flooding, and ground-wstse
migration. Select the highast rating and proceed to C.

Factor Multi- Factor Maximum

Rating Factor Rating  plier Score Possible
(@-3) Score
1. Surface Water Migration
distance to nearest surfice water 1 8 8 24
Net precipitation 1 6 6 18
Surface arosion 1 g G 24
Surface permeability 2 6 12 18
Rainfall intensity 3 a 24 d
Subtotals 8 138
Subscore (13 x factar score subtotal/maximum score subtotal) o4
2. Flooding ) { 2 3
Subscore (108 x factor score/3d) 2
I. Ground-water migration
Degth t2 grourd water 1 8 8 24
Net precipitation { ] 8 18
Soil permeability { 8 8 2
Subsurface flows 9 8 @ 24
Direct access to ground water 2 8 ) 24
Subtotals 22 114
Subscore (138 x factor score subtotal/maximum score subtotal) 19
L. Highest pathway subscore,
Enter the nighest subscore value from R, B-1, B-2 or B-3 above.
Pathways Subscore 34

i¥. WASTE MANAGEMENT PRACTICES _
A. Average the three subscores for receptors, waste charaetergtics, and pathways.

Receptors

Haste Characteristics 3

Pathways S4

Tatal 107 divided by 3 = 386 Gross total soore

8. Apply factor for waste containment from waste management practices.
Cr2ss total score ¢ waste management practices factor = final score

36 X e.95 = \ %
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APPENDIX J

.

GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS

..l
7
A
L~ ABG: Air Base Group
‘f ACFT MAINT: Aircraft Maintenance,
i
2 AF: Air Force.
"
N
hes AFB: Air Force Base.
Y
- AFESC: Air Force Engineering and Services Center.
X
b
" AFFF: Aqueous Film Forming Foam, a fire extinguishing agent.
5 AFR: Air Force Regulation.
- Ag: Chemical symbol for silver.
.‘{
: AGE: Aerospace Ground Equipment.
N
. Al: Chemical symbol for aluminum,
:: ALLUVIUM: Materials eroded, transported and deposited by streams.

. ALLUVIAL FAN: A fan-shaped deposit formed by a stream either where it
}: issues from a narrow mountain valley into a plain or broad valley, or
where a tributary stream joins a main stream.

P
- ANTICLINE: A fold in which layered strata are inclined down and away
P from the axes.

. AQUAZENE: an algicide.

-

ARRS: Aerogpace Rescue and Recovery Squadron.

hﬁ ARTESIAN: Ground water contained under hydrostatic pressure.

-? AQUIFER: A geologic formation, group of formations, or part of a forma-

tion that is capable of yielding water to a well or spring.

f: AROMATIC: Descriptica of organic chemical compounds in which the carbon
; atoms are arranged into a ring with special electron stability associ-
> ated, Aromatic compounds are often more reactive than non-aromatics.
L .

ATC: Air Training Command.
" AVGAS: Aviation Gasoline,
"
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P
o Ba: Chemical symbol for barium.
‘, BEE: Bioenvironmental Engineer.
a0
,32‘ BES: Bioenvironmental Engineering Services
- \.
~
ﬂq BIOACCUMULATE: Tendency of elements or compounds to accumulate or build
L & up in the tissues of living organisms when they are exposed to these
elements in their environments, e.g., heavy metals.
_Jl BIODEGRADABLE: The characteristic of a substance to be broken down from
'gz complex to simple compounds by microorganisms.
'i; BOWSER: A portable tank, usually under 200 gallons in capacity.
1}\. BX: Base Exchange,
h‘j‘n
-if CaCO,: Chemical symbol for calcium carbonate.
f: CAMS: Consolidated Aircraft Maintenance Squadron.
A
:ﬁ Ccd: Chemical symbol for cadmium.
',\
.
ﬂﬂ CE: Civil Engineering.
=4
| CERCLA: Comprehensive Environmental Response, Compensation, and Liabil-
\ ity Act.
hﬁJ
2: CES: Civil Engineering Squadron.
ey
,:: CIRCA: About; used to indicate an approximate date.
2%
CLOSURE: The completion of a set of rigidly defined functions for a
N hazardous waste facility no longer in operation.
;s CN: Chemical symbol for cyanide.
\]
P COD: Chemical Oxygen Demand, a measure of the amount of oxygen regquired
. to oxidize organic and oxidizable inorganic compounds in water.
..Q
;: COE: Corps of Engineers.
}: CONFINED AQUIFER: An aquifer bounded above and below by impermeable
2N strata or by geologic units of distinctly lower permeability than that
of the aquifer itself,
Q? CONPINING UNIT: A geologic unit with low permeability which restricts
b the movement of ground water.
s
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CONTAMINATION: The degradation of natural water quality to the extent
that its usefulness is impaired; there is no implication of any specific
limits since the degree of permissible contamination depends upon the
intended end use or uses of the water.
Cr: Chemical symbol for chromium,
CS: Communications Squadron.

Combat Support Group.

Chemical symbol for copper.

Deputy Commander for Maintenance.

Deputy Commander for Operations.,

DCRM: Deputy Commander for Resource Management.,

PR IAPLIN

s 8 4 o &

DEQPPM: Defense Environmental Quality Program Policy Memorandum

¥

DET: Detachment,
DIP: The angle at which a stratum is inclined from the horizontal.

DISPOSAL FACILITY: A facility or part of a facility at which hazardous
waste is intentionally placed into or on land or water, and at which
waste will remain after closure.

DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, injection, dump-
ing, spilling, or placing of any hazardous waste into or on land or
water so that such waste or any constituent thereof may enter the envi-
ronment or be emitted into the air or discharged into any waters, in-
cluding ground water.

DOD: Department of Defense.
DOT: Department of Transportation

DOWNGRADIENT: In the direction of decreasing hydraulic static head; the
direction in which ground water flows.

DPDO: Defense Property Disposal Office, previously included Redistri-
bution and Marketing (R&M) and Salvage.

DUMP: An uncovered land disposal site where solid and/or liquid wastes
are deposited with little or no regard for pollution control or aesthe-
tics; dumps are susceptible to open burning and are exposed to the
elements, disease vectors and scavengers.

)
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iiﬁ EFFLUENT: A liquid waste discharge from a manufacturing or treatment
RN process, in its natural state, or partially or completely treated, that
L‘ discharges into the environment.

i
:*; EOD: Explosive ordnance disposal,
Y )
}Q EP: Extraction Procedure, the EPA's standard laboratory procedure for
o leachate generation,

:\ EPA: U.S. Environmental Protection Agency.

N
R . .
oy EPHEMERAL AQUIFER: A water-bearing zone typically located near the
;f surface which normally contains water seasonally.

\ A
\ EROSION: The wearing away of land surfa~e by wind, water, or chemical
°§ processes,

Qé ES: Engineering-Science, Inc.
)

-

\? ETHYLENE GLYCOL: A liquid used for de~icing aircraft; it biocaccumulates
—d and can exhibit toxic properties.

<

o

:$ FAA: Federal Aviation Administration.

]

y

::', FACILITY: Any land and appurtenances thereon and thereto used for the
] treatment, storage and/or disposal of hazardous wastes.
A
',f FAULT: A fracture in rock along which the adjacent rock surfaces are
I differentially displaced.
B~
,is Fe: Chemical symbol for iron.

FLOOD PLAIN: The lowland and relatively flat areas adjoining inland and
coastal areas of the mainland and off-shore islands, including, at a

XA
Achi b

)y minimum, areas subject to a one percent or greater chance of flooding in
A any given year.

"

-
:n FLOW PATH: The direction or movement of ground water as governed prin-
- cipally by the hydraulic gradient.

iﬁ FPTA: Fire Protection Training Area,
¥y FIW: Flying Training Wing
A

4 FY: Fiscal Year

N

\J

:j GC/MS: Gas chromatograph/mass spectrophotometer, a laboratory procedure
\{ for identifying unknown organic compounds.
-

GROUND WATER: Water beneath the land surface in the saturated zone that

,51 is under atmospheric or artesian pressure.
D
M
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}{g GROUND-WATER RESERVOIR: The earth materials and the intervening open
EATN spaces that contain ground water.
L;\, HALON: A fluorocarbon fire extinguishing compound.

o

-f}} HALOGEN: The class of chemical elements including fluorine, chlorine, \
'ff: bromine, and iodine.
b HARDFILL: Disposal sites receiving construction debris, wood, miscel-
e laneous spoil material.

;iﬁ HARM: Hazard Assessment Rating Methodology.

-

f}: HAZARDOUS SUBSTANCE: Under CERCLA, the definition of hazardous sub-
. stance includes:
,Cié: 1. All substances regulated under Paragraphs 311 and 307 of the
:::; Clean Water Act (except oil);
S
.‘a?. 2. All substances regulated under Paragraph 3001 of the Solid Waste
v Disposal Act;

X

! 3. All substances regulated under Paragraph 112 of the Clean Air
2o Act;

"

)

WA 4., All substances which the Administrator of EPA has acted against
\ under Paragraph 7 of the Toxic Substance Control Act;
5!:- 5. Additional substances designated under Paragraph 102 of the

X Superfund bill.

‘ﬂ= HAZARDOUS WASTE: As defined in RCRA, a solid waste, or combination of

solid wastes, which because of its gquantity, concentration, or physical,

‘*u" chemical or infectious characteristics may cause or significantly con-
'\; tribute to an increase in mortality or an increase in serious, irrever-

sible, or incapacitating reversible illness; or pose a substantial
present or potential hazard to human health or the environment when
improperly treated, stored, transported, or disposed of, or otherwise

A

XX

Y

" managed,

RS

;fﬁ HAZARDOUS WASTE GENERATION: The act or process of producing a hazardous

Lo waste,

o

Cal

A HEAVY METALS: Metallic elements, including the transition series, which
include many elements reguired for plant and animal nutrition in trace

»
. *
e 3

concentrations but which become toxic at higher concentrations.

_,,
o a

Hg: Chemical symbol for mercury.

,__
-

¢ .
) )
Ak, HQ: Headquarters.
,\; ] HWAP: Hazardous Waste Accumulation Point
™)
§$§ HWMF: Hazardous Waste Management Facility.
e
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"o HYDROCARBONS: Organic chemical compounds composed of hydrogen and

!l carbon atoms chemically bonded. Hydrocarbons may be straight chain,

. cyclic, branched chain, aromatic, or polycyclic, depending upon arrange-

i{' ment of carbon atoms. Balogenated hydrocarbons are hydrocarbons in

ZQZ which one or more hydrogen atoms has been replaced by a halogen atom.

N

H% INCOMPATIBLE WASTE: A waste unsuitable for commingling with another
waste or material because the commingling might result in generation of
extreme heat or pressure, explosion or violent reaction, fire, formation

:j of substances which are shock sengsitive, friction sensitive, or other-

}4 wise have the potential for reacting violently, formation of toxic

N dusts, mists, fumes, and gases, volatilization of ignitable or toxic

chemicals due to heat generation in such a manner that the likelihood of
contamination of ground water or escape of the substance into the envi-
- ronment is increased, any other reaction which might result in not
) meeting the air, human health, and environmental standards.
ICBM: Intercontinental Ballistic Missile
ILS: Instrument Landing System

INFILTRATION: The movement of water through the soil surface into the
T ground.

IRP: Installation Restoration Program.

ISOPACH: Graphic presentation of geologic data, including lines of
4 egual unit thickness that may be based on confirmed (drill hole) data or
4 indirect geophysical measurement.
4
ISOPROPYL ALCOHOL: Flammable l@quid used for cleaning small parts.
JP-4: Jet Propulsion Fuel Number Four, military jet fuel.

] KOH: Chemical symbol for potassium hydroxide.

LCF: Launch Control Facility.

: LEACHATE: A solution resulting from the separation or dissolving of

g soluble or particulate constituents from solid waste or other man-placed
" medium by percolation of water.

~

~‘

LEACHING: The process by which soluble materials in the soil, such as
nutrients, pesticide chemicals or contaminants, are washed into a lower

ﬂ- layer of soil or are dissolved and carried away by water.
2 LENTICULAR: A bed or rock stratum or body that is lens-shaped.
7, .

LF: Launch Facility.
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LINER: A continous layer of natural or man-made materials beneath or on
Y the sides of a surface impoundment, landfill, or landfill cell which
restricts the downward or lateral escape of hazardous waste, hazardous
waste constituents or leachate.

LITHOLOGY: The description of the physical character of a rock.

}xf;‘ LOESS: An essentially unconsolidated unstratified calcareous silt;
commonly homogeneous, permeable and buff to gray in color.

LYSIKETER: A vacuum operated sampling device used for extracting pore
water samples at various depths within the unsaturated zone.

MAC: Military Airlift Command.
MEK: Methyl Ethyl Ketone.

MERCURY AMALGAM: A solid used in dental work; contains the toxic metal
mercury.

METALS: See "Heavy Metals",

MGD: Million gallons per day.

MOA: Military Operating Area.

MIK: Methyl isobutyl ketone.
MOGAS: Motor gasoline.

Mn: Chemical symbol for manganese.

MODIFIED MERCALLI INTENSITY: A number describing the effects of an
earthquake on man, structures and the earth's surface. A Modified
Mercalli Intensity of I is not felt. BAn intensity of VI is felt indoors
and outdoors and for an intensity of VII it becomes difficult for a man
to remain standing. 1Intensities of IX to XII involve increasing levels
of destruction with destruction being nearly total at an intensity of
XII.

MONITORING WELL: A well used to measure ground-water levels and to
obtain samples,

MSL: Mean Sea Level.

MSS: Missile Security Squadron.

MWR: Morale, Welfare and Recreation.
NCO: Non-commissioned Officer.

NCOIC: Non-commissioned Officer In-Charge,
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NDI: Non-destructive inspection.

NET PRECIPITATION: The amount of annual precipitation minus annual
evaporation.

NGVD: National Geodetic Vertical Datum of 1929.

Ni: Chemical symbol for nickel.

NOAA: National Oceanic and Atmospheric Administration
NPDES: National Pollutant Discharge Elimination System. ]
OEHL: Occupational and Environmental Health Laboratory.

0IC: Officer-In-Charge.

OMMS: Organization Missile Maintenance Sguadron.

ORGANIC: Being, containing or relating to carbon compounds, especially
in which hydrogen is attached to carbon.

0SI: Office of Special Investigations.
0&G: Symbols for oil and grease.
Pb: Chemical symbol for lead.

PCB: Polychlorinated Biphenyl; liquids used as a dielectrics in elec-
trical equipment.

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure
through interstices of unsaturated rock or soil.

PERMEABILITY: The capacity of a porous rock, soil or sediment for
transmitting a fluid without damage to the structure of the medium.

PERSISTENCE: As applied to chemicals, those which are very stable and
remain in the environment in their original form for an extended period !
of time.

PD-680: Cleaning solvent,
pH: Negative logarithm of hydrogen ion concentration. . l

PL: Public Law.

POL: Petroleum, Oils and Lubricants.

Ebadecbk nd ok

POLLUTANT: Any introduced gas, liquid or solid that makes a resource
unfit for a specific purpose.
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POLYCYCLIC COMPOUND: All compounds in which carbon atoms are arranged
into two or more rings, usually aromatic in nature.

POTASSIUM HYDROXIDE: Corrosive material, usually liquid, used for
cleaning purposes.

POTENTIALLY ACTIVE FAULT: A fault along which movement has occurred
within the last 25-million years.

POTENTIOMETRIC SURFACE: The surface to which water in an aquifer would
rise in tightly cased wells open only to the aquifer.

PPB: Parts per billion by weight.

PPM: Parts per million by weight.

PRAMITOL: Herbicide.

PRECIPITATION: Rainfall.

PURPLE K: A bicarbonate-~based fire extinguishing agent.

QUATERNARY MATERIALS: The second period of the Cenozoic geologic era,
following the Tertiary, and including the last 2-3 million years.

RCRA: Resource Conservation and Recovery Act.

RECEPTORS: The potential impact group or resource for a waste contami-
nation source.

RECHARGE AREA: A surface area in which surface water or precipitation
percolates through the unsaturated zone and eventually reaches the zone
of saturation. Recharge areas may be natural or manmade.

RECHARGE: The addition of water to the ground-water system by natural
or artificial processes.

RIPARIAN: Living or located on a riverbank.

SAC: Strategic Air Command.

SANITARY LANDFILL: A land disposal site using an engineered method of
disposing solid wastes on land in a way that minimizes environmental

hazards.

SATURATED ZONE: That part of the earth's crust in which all voids are
filled with water.

SATAF: Site Activation Task Force.

SAX'S TOXICITY: A rating method for evaluating the toxicity of chemical
materials.

SCS: U.S. Department of Agriculture Soil Conservation Service.
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SEISMICITY: Pertaining to earthquakes or earth vibrations,

L
SLUDGE: Any garbage, refuse, or slude from a waste treatment plant, J
water supply treatment, or air pollution control facility and other
discarded material, including solid, liquid, semi-solid, or contained
gaseous material resulting from industrial, commercial, mining, or
agricultural operations and from community activities, but does not
include sclid or dissolved materials in domestic sewage; solid or dis-
solved materials in irrigation return flows; industrial discharges which
are point source subject to permits under Section 402 of the Federal
Water Pollution Control Act, as amended (86 USC 880); or source, special
nuclear, or by-product material as defined by the Atomic Energy Act »f
1954 (68 USC 923).

SMS: Strategic Missile Squadron,

SMW: Strategic Missile Wing.

SODIUM CHROMATE: Liquid used in refrigeration/air conditioning
machines, contains toxic chromium.

SOLID WASTE: Any garbage, refuse, or sludge from a waste treatment
plant, water supply treatment, or air pollution control facility and
other discarded material, including solid, liquid, semi-solid, or con-
tained gaseous material resulting from industrial, commercial, mining,
or agricultural operations and from community activities, but does not
include solid or dissolved materials in domestic sewage; solid or dis-
solved materials in irrigation return flows; industrial discharges which
are point source subject to permits under Section 402 of the Federal
Water Pollution Control Act, as amended (86 USC 880); or source, special
nuclear, or by-product material as defined by the Atomic Energy Act of
1954 (68 USC 923).

SPG: Security Police Group.

SFILL: Any unplanned release or discharge of a hazardous waste onto or
into the air, land, or water.

SPS: Security Police Squadron.

STORAGE OF HAZARDOUS WASTE: Containment, either on a temporary basis or
for a longer period, in such a manner as not to constitute disposal of
such hazardous waste,

STP: Sewage Treatment Plant.,

SUPS: Supply Squadron.

SVS: Services Squadron.

TCE: Trichloroethylene,

3
i

Technical Training Wing
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‘iti TDS: Total vissolved Solids, a water guality parameter.

L TOC: Total Organic Carbon,
TOXICITY: The ability of a material to produce injury or disease upon
exposure, ingestion, inhalation, or assimilation by a living organism.
TRANSMISSIVITY: The rate at which water is transmitted through a unit
) width of aquifer under a unit hydraulic gradient.

5' TREATMENT OF HAZARDOUS WASTE: Any method, technique, or process includ-

- ing neutralization designed to change the physical, chemical, or bio-

. logical character or composition of any hazardous waste so as to neutra-

. lize the waste or so as to render the waste nonhazardous.

N TRNS: Transportation Sgquadron.

O, TSD: Treatment, storage or disposal.

.. TSDF: Treatment, storage or disposal facility.

$;ﬁ' TTG: Technical Training Group.

%:i: TVOR: Tactical Very-high-frequency Omnidirectional Range, a ground-

e based radio transmitter for aircraft navigation.

L UPGRADIENT: 1In the direction of increasing hydraulic static head; the

o direction opposite to the prevailing flow of ground water,

o . N

a{a UREA: Solid, toxic in high doses, used as a combination ground de-icer

b and fertilizer.

R o

' USAF: United States Air Force.
USAFSS: United States Air Force Security Service.
USDA: United States Department of Agriculture.

USFWS: United States Fish and Wilclife Service.

NS USGS: United States Geological Survey.

LSRN

AN

?i; WATERFALL: A device in a paint spray booth which removes excess spray
U paint from the air.
4.0

{{i WATER TABLE: Surface of a body of unconfined ground water at which the
- pressure is equal to that of the atmosphere,

A

~

o WWTP: Wastewater Treatment Plant, :

.\..A
:'T Zn: Chemical symbol for zinc.
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APPENDIX K
l INDEX OF REFERENCES TO POTENTIAL
- CONTAMINATION SITES AT WHITEMAN AFB
C; Site References (Page Numbers) ]
. J
. 3
. Chlordane Application 4, 5, 6, 4-13, 4-15, 4-38, 4-41, 5-1, 5-2,
" Areas 6-2, 6-3, 6-4, 6-8, H-1, H-2.
! .
X Fire Protection 4, 5, 6, 4-1, 4-9, 4-10, 4-11, 4-12, 4-37, 1
- Training Area 4-4t, 5-1, 5-2, 5-3, 6-2, 6-3, 6-4, 6-5, 6-8, J
\ H“3' H‘40
% Landfill No. S 4, 5, 6, 4-23, 4-24, 4-25, 4-38, 4-41, 5-2,
'§ 5-3, 6-2, 6-3, 6-5, 6-8, H-5, H-6.
. Excess Pesticide 4, 5, 6, 4-11, 4-34, 4-38, 4-41, 5-2, 5-3,
Disposal Area 5-4, 6-2, 6-3, 6-5, 6-6, 6-8, H-7, H-8.
e
;g Sodium Chromate Treat- 4, 5, 6, 4-34, 4-35, 4-38, 4-41, 5-2, 5-4,
;s; ment Area At Waste 6-2, 6-3, 6-6, 6-8, H-9, H-10.
A Treatment Plant
{ Drum Storage Area 4, 5, 6, 4-13, 4-14, 4-16, 4-37, 4-41, 5-2,
-i‘ at Building T-9 5-4' 6-2' 6"3, 6-7' 6"8' H-11, H-120
‘.
L Storm Water Drainage 4, 5, 4-1, 4-17, 4-37, 4-41, 5-2, 5-5, H-13,
.. From Aircraft Wash Rack H-14. .
=
.
Landfill No. 1 4, 5, 4-22, 4-23, 4-24, 4-38, 4-41, 5-2, 5-5,
) H-15, H-16.
2
}: Low-Level Radioactive 4, 5, 4-30, 4-31, 4-38, 4-41, 5-2, 5-5, H-17,
? Waste Disposal Area H-18.
a No. 1
:{ Low-Level Radioactive 4, 5, 4-30, 4-31, 4-38, 4-41, 5-2, 5-5, S-6,
. Waste Disposal Area B-19, H-20.
.:'- NO. 2
-:\'
¥ Landfill No. 2 4, 5, 4-22, 4-23, 4-24, 4-38, 4-41, 5-2, 5-6,
H-21, H-22.
:? Landfill No. 3 4, 5, 4-22, 4-23, 4-24, 4-38, 4-41, 5-2, 5-6,
::'. H-23' H"z‘.
-, . .
i Landfill No. 4 4, 5, 4-23, 4-24, 4-25, 4-38, 4-41, 5-2, 5-6,
~ H—25, H-26.
-
-
s‘
b -
\4

-
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